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GHâPTER I
INTRODUCTION
New industrial plants are eagerly sought by most communities.
Chambers of Commerce, industrial development committees, state planning
boards, and various citizens' groups devote considerable time and effort
to attracting new industry to their communities. Added employment and
payrolls, a broadened tax base, and increases in general business activ
ity are among the most commonly anticipated benefits. The possibility
of offsetting burdens and e^enses imposed upon the community may or may
not be foreseen. In fact, the effect of a single new plant can seldom
be accurately predicted or measured. Much depends upon the type of
industry, the economic status of the community, and concurrent business
and industrial developments, both in the area and at the national level.
This thesis presents a case study of a new industry in a particu
lar area—the Waldorf-Hoemer pulp and paper plant near the city of
Missoula in f&ssoula County, Montana. Located on the western border of
îfontana, the county comprises 2,613 square miles of mountains, valleys
and forests, about half of which is publicly owned. Population is con
centrated in the principal trade center, the city of Missoula, with a
population of 27,090 in I960, representing almost 75 per cent of total
county population. The labor force is largely non-farm, with only about
1; per cent of county residents living on farms and ranches in recent
years. Government, trade, and manufacturing are the three major indus
tries in the county. Lumber and wood products are the dominant livelihood
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within manafacturing, accounting for 71 per cent of its total employment
in 1963. Seasonal variations play a significant role in the instability
of county employment and income.
The Waldorf-Hoemer pulp mill was established at a time when
county income was contracting, when the labor supply was in surplus,
when the lumber industry was declining and when general business activity
was stagnant. An industry completely new to the county and state, the
pulp mill represented a heavy capital investment (over $6 million) in
relation to employment (eighty personnel). Completed in 1957, the
plant's initial effect was one of maintaining rather than increasing
economic activity of the area during the 1957=58 general recession.
With the addition of the paper mill in I960 (another industry new to
both the county and state), at a time when the economy had recovered and
was climbing, the plant's effect appeared to be one of stimulating and
increasing general business activity in the county.
While growth was occurring in the government and trades in the
early 1960's, manufacturing was also rising, largely due to growth In
the forest products industries. Besides the paper plant, a new plywood
plant was constructed in the county in I960; while other lumber-related
activities were established in the Missoula area after 1962, the WaldorfHoemer pulp and paper plant and the Van Evans plywood plant appeared to
be the only major projects added to the wood products industry between
1957 and 1961. Thus, in attempting to measure the impact of the WaldorfHoemer plant on Missoula County, emphasis was placed on the time period
from 1957 to 1961 to include construction of both the pulp and paper
mill, with particular emphasis on the initial effects during the early
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part of the period, and relying on generalizations for the years spanning
1961 and 196b when other activities tended to alter figures for comparison»
The thesis not only Is a measure of the economic Impact of the
plant on the county, but is a study of the effect of the pulp and paper
industry on the lumber and wood products industry in the county and the
state and its role in supporting production in the West. Definite rela
tionships exist between the pulp and paper industry and the lumber in
dustry in the West (primarily, the states of Washington, Oregon, Idaho,
Montana, California, and Nevada), some of which are listed belows
(1) Both are based on western softwoods as a raw material sourcej
in addition, the pulp mill acts as a complementary enter
prise to the lumber mill through the use of sawmill residues
as a raw material.
(2) Both are located close to an adequate timber reserve and
both are raw material oriented rather than market, labor,
or power oriented,
(3) There are many more sawmills than pulpmllls, i^OO to 1 in
Montana alone. An average pulp and paper mill employs from
300 to 500 personsJ an average sawmill employs only 20 to
30 workers. Lumber mills vary in size from 1,000 to
1,000,000 board feet per day while pulp and paper mills
range in size from 100 to 1,000 tons per day. The number
and capacity of very large sawmills Is gradually Increasing,
whereas the number of very large pulp and paper mills has
tended to Increase at a more rapid rate.
(U) Lumber produced In the West Is largely shipped out of the

k
area, while virtually all of the paper and paperboard and
two-thirds of the pulp produced in the West is consumed in
the same region. Western lumber producers compete for
markets with the southern lumber producers-—pulp and paper
manufacturers do not compete in the same areas.
(^) Approximately ^0 per cent of the wood input is utilized in
the manufacture of pulp, since the chemical process produces
a waste product in the form of a liquor which represents
about one-half of the raw material, and which at the present
time is of little economical value. A sawmill also utilizes
approximately $0 per cent of a log in primary lumber manu
facture with the remainder being in the form of sawdust,
shavings, edgings, etc.; unless the mill can dispose of this
residual waste product by sale to a nearby pulp mill or
other secondary manufacturer, one-half of each log makes no
contribution to the lumber industry.
Pulp and paper production, by utilizing roundwood, marginal tim
ber, and sawmill residues as a raw material, becomes a secondary manu
facturer of wood fiber, and is an integral part of the forest products
industry in the West. A pulp mill plays an important role in contribut
ing towards complete industrial integration in a lumbering commonity.
The greatest impact of the Waldorf-Hoemer plant on the local wood
products industry is its purchase of sawmill residues from suppliers
throughout western Montana. These purchases not only add to the stabil
ity of the economy, but allow maximum utilization of timber resources.

5

Organization. The thesis consists of six chapters, each of which
is divided into major divisions and sub-divisions. The first chapter is
an introduction, the next four chapters make up the text, and the last
chapter is a conclusion. The subject matter requires a discussion of
two industries, because the pulp industry is dependent upon the lumber
and wood products industry directly for its raw material supply, and the
production of pulp is directly dependent on the demand for paper and
allied products.
Chapter II, therefore, takes a look at paper and paperboard pro
duction, consumption and growth on both a national and international
scale, the economic position of the paper and allied products industry
in the United States, and the largest U.S, manufacturers of paper prod
ucts. Since each geographic region of the United States contains a
different set of conditions for the manufacture of pulp and paper, this
chapter also includes a discussion of the development, characteristics,
growth, and production of pulp and paper in the West. A brief account
is given of the industry in the Pacific Northwest states of Washington,
Idaho, Oregon and Montana, as this area plays a significant role in the
total production of the eleven western states.
Chapter III describes the introduction of the Waldorf-Hoemer pulp
and paper mill into Montana and follows with a discussion of the Montana
forest products industry. Supporting material describing recent trends
and developments of the sulphate (kraft) process in the United States
and the West, plus a summary of the manufacturing process at the WaldorfHoemer plant, are included in Appendix A.
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On the local level, pulp and paper industry data are either in
cluded in the lumber and wood products category or manufacturing, depend
ing upon the availability of statistics»

Therefore, these two categories

are relied upon heavily in the statistical comparisons appearing in
Chapter 17, which is an attempt to measure the impact of the WaldorfHoemer plant on Ittssoula County's economy»

Population and employment

data for the county are presented in Appendix B. Direct effects of the
plant are measured by comparisons of compai^r data to county data, and
are presented in four sections: population, employment, income, and plant
expenditures. The indirect impact of the plant on the Missoula community
is discussed through indicators such as eiqjloyee expenditures, transpor
tation, property taxes, county wage structure, stream and air pollution,
and research and development.

Throughout this chapter, the relationship

of the pulp and paper enterprise to the local forest products industry
is portrayed.
Chapter 7 deals with supply and demand forecasts for both the
pulp and paper industry and the lumber and wood products industry in the
United States, with particular emphasis on expectations in the West.
After predicting the future outlook for both industries in Ifontana, in
cluding the potential of each geographic region in the state to support
pulp manufacture, a brief discussion of current expansion in western
Kbntana, including the Waldorf-Hoemer plant, is given. Chapter 71
completes the thesis with a brief summary and conclusion.
Method of procedure. The technique used in the fourth chapter
was adapted from a regional study of a manufacturing concern performed by
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the Bureau of Business and Economic Research at the University of Mont
ana some five years ago. County statistics for population and personal
income (Appendix B) are available for the total county population,
whereas wage and employment statistics are available for that portion
of the labor force in covered industries, which includes wage and salary
workers only. Both sets of data divide total industry figures into the
following categories: mining; contract construction; manufacturing»
transportation, communication and utilities; wholesale and retail trade;
finance, insurance, and real estate; services; and government. The
method of measuring the impact of the new industry on the county involves
statistical comparisons of company data and county data, based on the
various industrial classifications, over a selected period of years.
Results from this type of study are then interpreted and documented
through the use of charts and graphs. The type of information needed to
measure both the direct and indirect effects of the plant on the county
were patterned after the above mentioned research report. An attempt
was not made to measure the effect of the plant on Montana's forest
products industry in dollars and percentages, since this is the largest
industry in the state's manufacturing category, and company payrolls and
employment account for only 5 per cent and 3 per cent of state totals,
respectively; county income and employment comparisons become more mean
ingful. The method employed in the remainder of the study attempts to
describe various facets of the pulp and paper industry and the forest
products industry from a national viewpoint, then in the West, and fin
ally at the local level in order to get the big picture behind the
development, growth, and future of a new industry established in a
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remote region of western Montana.
Sources of data. The two major sources of statistical data were
publications of the U. S. Department of Commerce and the Uneiiq)loyment
Compensation Commission of Montana. Information on the lumber industry
in the West and the state was largely obtained from two sources, "Westem Forest Industry—An Economic Outlook," and the "Economics of the
Montana Forest Products Industry." Data on the pulp and paper industry
both nationally and in the western region were obtained primarily from
two books, Handbook of Pulp and Paper Technology, and Pulp and Paper
Science and Technology. Two congressional reports and various state and
local documents were extremely helpful in supplying state and county in
formation. Company data were obtained from selected articles appearing
in the local newspaper and from Waldorf-Hoemer personnel. All of the
above sources are listed in the bibliography.
Definitions of terms used.
(1) Value added by manufacture--a measure of manufacturing
activity which avoids duplication in the value of shipments
figures which results from the use of products of some es
tablishments as materials for others; hence, it is considered
to be the best value measure available for comparing the
relative economic importance of manufacturing among indus
tries and geographic areas.
(2) Pulpwood—wood cut primarily for manufacture into pulp, for
subsequent manufacture into paper and paperboard—also re
ferred to as roundwood.
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(3) Pulp—a mixture of wood fiber and water obtained by digestion
of wood at high temperature and pressure in a chemical solu
tion; pulp produced at Waldorf"Hoerner is manufactured by the
sulphate or kraft pulping process»
(U) Bleachable pulp—an output of the plant, shipped to the mid
west for further manufacture into a marketable product»
(5) Linerboard—the major output of the plant—the outside facing
of the corrugated material used in the paper box industry,
(6) Sawmill residues—-the waste products of the mill after primary
lumber production, occurring in the form of coarse residue
(edgings, slabs, ends made into wood chips) and hog fuel
(bark, sawdust, and shavings)»
(?) Cord—a pile of wood !pdpc8 feet equal to 128 cubic feet.
(8) Board foot—=a unit of lumber measure, one foot long, one
foot wide and one inch thick,
(9) Business cycles—changes of economic activity characterized
by fluctuations in income and employment—normally thought
of as economic fluctuations in national income measured at
current prices caused by changes in the level of aggregate
demand (aggregate spending or total consumption and invest
ment).
(10) Seasonal variations=—fluetuations in the local economy,
particularly in income and employment, caused by changes
in the seasons during the year,
(11) Personal income estimates—current income received by resi
dents of a state or county from all sources before income
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and other personal taxes, estimated annually by the National
Income Division of the Department of Commerce on the state
level, and various research agencies on the county level.
Assessed property valuation—true and full cash value listed
by the county assessor»
Taxable property valuation--that valuation against which mill
levies are applied—Ifontana property classification consists
of eight classes of properties from which a percentage of
the assessed valuation Is taken—Waldorf-Hoemer is in class
IV in which a 30 per cent factor is applied.
Mill=-one-tenth of a cent or one one-thousandth of a dollar.
Annual allowable cut—an established limit for the average
annual rate of cutting timber.
Sustained yield—a long-term timber management program of
growing approximately as much timber in a given period as is
cut during that period.

CHAPTER II
THE PULP AND PAPER INDUSTRY
Present day uses of paper and board cover practically every in
dustrial and cultural activity in the world. No manufactured product is
more constantly a part of human activity or has such diversity of use.
Paper is used for communications and printing; paperboard is used to
package, ship, and merchandise a multitude of products; paper is used
for office supplies upon which business and government depend; paper
furnishes many products for personal hygiene and sanitation; paper and
board supply industrial component materials to other manufacturing in
dustries; building paper and board are important to construction activity;
paper carries the symbol of value in the form of money and certificates;
paper serves the needs of art, literature, and science, as well as pre
serving human knowledge for the future; the list of special uses for
paper is endless.

Thus, the pulp and paper industry with its many di

versified products plays an integral role in both the national and
international economies.
I. WORLD PAPER INDUSTRY
The manufacture of pulp and paper is one of the world's oldest
and largest industries. The world-wide demand for paper and paperboard
is expected to reach 163,000,000 tons by 1975-

This will require in

creased pulp production from the present 8^,000,000 tons to 1^^,000,000
tons by 197$. World production of paper and paperboard in 196b was
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97,000,000 tons. This great consumption of paper is brought about byits abundance and low cost and by the diversity of forms and properties
in which paper can be made. Although paper-like materials have been
known since ancient times, the factors that have given paper its posi
tion in the modem economy are of relatively recent origin. Daring most
of its long existence, paper was a relatively scarce commodity. Only
recently has it become the common product that it is today.
The consumption of paper in a given country is said to indicate
its level of civilization. Whether or not this is true, the United
States consumes more paper per capita than any other country, as is
shown in Figure 1. In the past fifty years pulp and paper production
in the United States has multiplied ten to twelve fold, although the
population has only doubled. It is interesting to note that the per
capita consumption of paper in the United States has increased five
fold in the last fifty years and no end is in sight. Predictions based
on population estimates and on new products and uses indicate that paper
and paperboard production will increase from 60 to 100 per cent in the
next twenty-five years.^ The United States is currently the world
leader in pulp and paper production; total exports of paper and other
paper products were $31$ million in 1963. Canada is second to the
United States in production of pulp and paper, and second to Scandinavia
in the export of wood pulp, and is the world leader in the export of
newsprint.

^G. Earl Libby, Palp and Paper Science and Technology (New York:
McGraw-Hill Book Company, 1962), I, 2.
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The paper industry has a record of tremendous growth behind it
and an almost unlimited potential for growth in the future. Few indus
tries with histories as long can boast a rate of growth as robust in
terms of tonnage production and consumption of products.
II. POLP AND PAPER IN THE UNITED STATES
In the United States the pulp, paper, and paperboard industry is
the tenth largest of the twenty major industrial divisions of the manu
facturing portion of the economy, comprised of ii30 manufacturing indus
tries, according to the 1962 Annual Survey of Manufactures prepared by
the U. S. Department of Commerce. It ranks fourth among the nondurable
goods industries, exceeded only by chemicals, rubber and plastics, and
apparel.
It is difficult to compare the industry in size with other indus
tries because of the multiple uses of both pulp and paper and the pyra
miding of values of the many products made with these essential materials.
To the cost of pulp, which is used for the manufacture of paper, the
value of the paper manufactured must be added, as well as the value of
the finished product, which may be a book, a magazine, a box, a bag, a
package of stationery or a newspaper. The above rankings are therefore
based on the product value added by the manufacturing process.
Manufacturing represents about one-third of the nation's business.
The paper industry contributes about 1; per cent of value added by manu
facturing for all industries. In terras of national income, the paper and
allied industries in recent years have contributed over 1 per cent. More
than one-half million persons are directly dependent on the pulp, paper.
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and paperboard industry for their living»

In 1962 these people were

paid in wages and salaries $3»3 billion (Table I). Directly dependent
on the paper industry are the printing and publishing industries. In
1962 they provided employment for 92$,000 persons whose wages and sal
aries amounted to $$.k billion.
In the United States, pulp and paper mills are located in forty
states extending from Maine to Florida and to the Pacific Northwest,
which accounted for over five thousand establishments in 19^8 associated
with paper and allied industries. The industry consumed approximately
IiO.3 million cords of pulpwood in 196O and produced over 3h million tons
of paper and paperboard in the same year with a net sales value of about
$12.7 billion. As shown in Table II, production of paper and paperboard
is nearly equal in each year with paper comprising LL per cent of the
total output and paperboard ij,7 per cent of the total output in 1962.
Total production has increased more than $0 per cent since 1950.
One of the important measures of the economic position of the
paper industry is the consumption of paper and paperboard products in
pounds per capita per year. Table III shows the trend in this factor
since 1899 and gives the figures for each year since 1955° In the past
thirty years, per capita consumption has doubled. Although the paper
and board industry has shown steady growth in the past decade, there
appears to be a certain leveling off trend in per capita consumption per
year since 1955.
The paper industry is an important consumer of materials and in
that sense contributes greatly to the growth and prosperity of many
other industries. The most important raw material is, of.course, the

TABLE I
GENERAL MANUFACTURING STATISTICS FOR PAPER AND ALLIED
PRODUCTS INDOSTRY FOR THE YEARS 19^8 AND 1962

Industry Group
and Industry

Paper & Allied
Products

1962
All employees Value added
Number Payroll bv manufacture
(thou- (million (million
sands) dollars) dollars)

1958
All employees Value added
Number Payroll by manufactu:
(thou- (million
(million
sands) dollars)
dollars)

1958
Number of
establishments

^80

3,357

7,0hh

555

2,780

5,707

5,271

lli

93

195

Hi

75

196

59

Paper Mills
(except building)

132

660

1,905

131

7hl

l,5k2

354

Paperboard Mills

58

382

995

57

322

8U0

252

Paper & Paperboard
& Boxes
161

867

l,8k7

151

705

1,413

2,245

19li

1,037

1,852

181

835

1,502

2,180

21

118

2k9

21

103

215

181

Pulp Mills

Paperboard
Containers
Building Paper
and Board Mills

Sources Department of Commerce, Bureau of the Census, Annual Survey of Mamifactures. 1962.
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TABLE II
PRODUCTION OF PAPER AND PAPERBOARD IN THE
UNITED STATES FOR SELECTED YEARS
(in thousands of tons)

1950

1955

I960

1961

1962

Paper
Paperboard
Other

10,639
10,926
2,810

12,905
13,867
3,406

15,399
15,676

I5,7li2
16M3
3.I1OO

16,459
17,648
2i472

Total

2k,375

30,178

3U,iUtU

35,585

37,580

Year

Source: U. S. Department of Commerce, Bureau of the Census, Statistical
Abstract of the United States, 1963»

TABLE III
PER CAPITA CONSUMPTION OF PAPER AND PAPERBOARD
PRODUCTS IN THE UNITED STATES
FROM 1899 TO 1962
(in pounds per capita per year)

Year

Per Capita
Consumption

Year

1899
1909
1919
1925
1929
1939
1916
1950

57.9
90.5
119.1
180.0
220.3
2hh.O
319.0
382.0

1955
1956
1957
1958
1959
1960
1961
1962

Source: Britt, Handbook of Pulp and Paper Technology.

Per Capita
Consumption
420
434
412
406
437
431
437
453
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pulp that is converted into paper. Wood pulp has been displacing other
fibrous materials (waste paper, straw, bagasse, rags) in the manufacture
of paper and board.

Between 1950 and 1962 the use of wood pulp per ton

of paper and board produced in the United States increased from an aver
age of 0.68 ton to 0.76 ton while wastepaper dropped from 0.33 ton to
2

0.2it ton, and others dropped from 0.06 ton to 0.03 ton.

Pulp manufac

ture is, however, generally considered an integral part of the paper
industry rather than a supplier. Materials consumed by the paper industiy are usually considered to be those chemicals that play a part in the
pulping, bleaching, paper making, and converting operations. For a number
of these materials the paper industry consumes an important part of the
total national production (for example, salt cake: 71^).
The value added by manufacture is a useful measure of industry
growth, since it reflects a level of demand set by society's willingness
to pay for goods and services. From 1899 to 1958 the value added by
manufacture for all industries increased about thirty times, for the
paper industry alone, it increased about sixty-three times. Thus the
rate of growth in the paper industry was more than twice that of the
manufacturing segment of the economy as a whole throughout this period.
The paper and paperboard industry has continued to experience
widespread and rapid growth since 1958. Demand for North American pro
duction has increased at a rate of almost it per cent annually, and the
world paper and paperboard growth rate since 1958 has approached 5 per

S, Department of Agriculture, Forest Service, Timber Trends
in the U. S., Forest Resource Report #17 (Washington: Government
Printing Office, 1965), p. 5U.
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cent annually. This demand for paper products in recent years has led
to the development of the integrated company, that is, a guaranteed pro
cess from raw material source to consumer items. This trend toward
guaranteed sources of supply and outlets for mill production has often
resulted in a broadening of the product lines produced and marketed by
individual companies.
The industiy has been able to withstand competitive pressures
from plastics and other materials for two principal reasons: First, it
has been able to utilize these materials to improve the quality and
usefulness of its own product} second, severe intra-industry competi
tion has forced paper manufacturers to operate as efficiently as
possible at all stages of production and marketing. The result has
been a price structure that has prevented the easy entry of competitive
materials. Although price competition has resulted in somewhat reduced
earnings, it has enabled the industry to retain some markets it might
otherwise have lost.
The paper industry's growth has, therefore, been attributed to
the fact that its product is flexible and highly useful and can be sold
at a price that is low in relation to that of substitutes. The industry
has literally stretched its product so that one ton of paper now yields
more services than it once did. For example, the basic weight of some
of the paperboard used in packaging has been reduced from over sixty
pounds to about forty pounds without any reduction in weight sustaining
capability, thereby enabling users of paperboard to reduce their per
unit cost. Similar stretchings have occurred in other paper products.3
^United States House Committee on Interstate and Foreign Commerce,
Pulp. Paper, and itoard Supply Demand Report. 88th Congress, 1st Session,
House Report No. ^93, August 21, 1963, pp. 68-69.
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The paper industry actually consists of companies engaged, in
varying degrees, in several related and overlapping lines of business.
Table 17 shows the eleven largest United States manufacturers of paper,
paperboard, and marketable pulp, who annually produce over one million
tons each. Together these companies yearly produce over eighteen million
tons, about half of the total United States' production of these products»
Total industry output of such products in 1963 in the United States and
Canada amounted to about forty-nine million tons.
International Paper towers over the other companies in total pro
duction and is the biggest producer in each of its fields, except coarse
and industrial papers, the biggest there being Grown Zellerbach. How
ever, since International Paper is spread over so many areas it does
not completely dominate any of them. The fastest growing segment in
recent years has been tissue and sanitary papers, an area dominated by
Kimberly-Clark and Scott Paper,
Waldorf Paper Products Company of St. Paul, while not listed
among the top thirty paper companies in this survey by Fortune magazine,
if taken together with its subsidiaries, produces annually some 350,000
tons of paperboard. This output would rank the combined operations at
about twenty-fourth out of the thirty companies listed.
The industry's ability to retain and improve its product advan
tages will to a large extent determine its success in the future.
Present evidence indicates that the industry has the resources and the
determination to enable it to more than hold its own against competitive
pressures from substitute materials and new products.
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TABLE IV
LARGEST UNITED STATES MANUFACTURERS
OF PAPER PRODUCTS IN 1963

Company

Tons Produced*

International Paper

li,690,000

Crown Zellerbach

1,983,000

St. Regis Paper

1,780,000

Kimberly-Clark

1,382,000

Weyerhaeuser

1,330,000

West Virginia Pulp and Paper

1,265,000

Mead

1,21^7,000

Continental Can

1,200,000

Union Bag-Camp Paper

1,200,000

Container Corporation

1,066,000

Scott Paper

1,0^8,000

* Figures are estimates.
Source: Fortune. Vol. 70, No. 3, September, 196it.
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III. PULP AND PAPER PBODDCTION IN THE
WEST AND PACIFIC NORTHWEST
The West
The western region primarily includes the states of Washington,
Oregon, Idaho, Montana, Nevada, and the northern part of California.
The growth of the industry in the West has been steady but not so rapid
as the southern region. In 1935 pulpwpod production in the southern
states was about equal to that of the western states. Bat even though
the production of pulp and paper climbed steadily in the West since
then, the South showed a sharp, upward trend which has increased rapidly
for the past three decades.
In the United States, the South and West are the dominant areas
of production. The Northeast and Lake states are still important pro
ducers of pulp and paper, but the output of these regions has leveled
off. Production of all grades of pulp in the western region increased
from 2,517,966 tons in 1950 to it,6ii3,869 tons in I960, an increase of
almost 85 per cent for the ten year period. Neither area. West nor
South, appears to have any substantial cost or market advantage over
the other in the production of pulp and paper; prices of pulp are
apparently about equal.
The relative consumption of pulpwood by regions (shown in Table
V) reveals the dominant position of the South in supplying the basic
raw material of the pulp and paper industry in the United States. How
ever, since I9U2 the West's share of pulpwood consumed in the United
States has steadily increased, going from lit per cent in 191^2 to 22 per
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cent in 1961, In the sixteen year period from 19k$ to 1961 pulpwood
coneomption in the western states increased from 2.$ to 9.1 million
cords, or 261^ per cent.
TABLE V
PULPWOOD CONSUMED IN THE UNITED
STATES BY REGION, 1961

Region

Pulpwood Consumed (cords)

Per cent of Total-

Northern

8,601,000

20%

Southern

2^,6^8,000

$8%

Western

9,069,000

22%

12,318,000

100$

Total

Source: Britt, Handbook of Pulp and Paper Technology.
The development of the industry in the West followed in the wake
of a large and well established lumber industry. Originally, the rapid
growth of the western pulp and paper industry, which began in the late
1920's, reflected the increased demand for sulphite pulp to supply the
requirements of the eastern paper and rayon industries. Western spruce
and hemlock were species particularly suited to this purpose. At the
same time many western lumber firms were looking for additional outlets
for their timber, such as hemlock, which was not especially preferred
as lumber. These two complementary demand and supply factors resulted
in a rapid expansion of pulp and paper on the Pacific Coast, often
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Tindertaken by the large lumber companies. Since the Pacific Coast also
contained a large quantity of Douglas fir and forest residues, the sul
phate process became widely used in this area (Appendix A),
More recently western lumber and pulp and paper industries have
been even more closely linked through the increased use of sawmill resi
due by pulp and paper firms. The western region produces approximately
one-fifth of the total annual wood supply consumed by the pulp and paper
industry in the United States. The degree of wood utilization through
the consumption of residues in the West is higher than in any other
region. Nearly one-half ik9%) of the wood consumed as pulpwood in this
region is residual material in the form of chips, slabs, and edgings.
A large proportion ih2%) of pulpwood is produced as logs, generally of
a grade not suitable to the other wood using industries. Farmerwood,
small logs from private wood suppliers bought on the open market, make
up the remaining (9%) per cent of the pulpwood supply (Figure 2).
The increased use of chips in pulpwood consumption shows that
the growth of the pulp and paper industry in this region has been based
upon utilization of sawmill leftovers instead of logs. Slabs, ends,
edgings, small logs, crooked logs, cull logs and similar material are
directed to the chippers in tremendous quantities. Because of this
utilization of raw material which formerly was wasted, the pulp and
paper industry has made a substantial economic contribution to the for
est industry.
Even though the West experiences a definite seasonal climate,
wood and chip inventories are not generally a problem. Chips are
usually stored outdoors in large piles and logs are stored in water.
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19U7 19U8 19h9 1950 1951 1952 1953 195b 1955 1956 1957 1958 1959 I960
Figure 2, Pulpwood Consumption in the West.
(Pulpwood consumption in the states of Oregon and Washington; the
chart also applies to the western region. Note the increasing use of
chips as a raw material.)
Source: Libby, Palp and Paper Science and Technology. Vol. 1, Pulp,
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In general, deterioration of logs and chips stored in these ways is not
significant. The small amount of logging time lost during fire closures
and periods of snow and freezing does not require that more than a
month or six weeks supply of wood or chips be maintained in most cases.
There are a ntimber of pulp mills which, having no chip plants
themselves, operate exclusively on chips from sawmill leftovers. In
some cases these leftovers are provided by integrated sawmills and ply
wood facilities all on the same plant site. Normally, pulp mills contact
non-integrated sawmills and plywood plants to purchase their chips.
Generally, long-term contracts are offered to these producers to encour
age them to install the necessary barking and chipping equipment.
Chips are generally purchased in the western region on the basis
of moisture free fiber or by the unit (200 cubic feet). Because pro
cedures for loading and transporting chips vary greatly, moisture
sampling and weighing equipment is necessarily used at the pulp mill
plant on each load of incoming chips.
Transportation of logs from the woods is almost entirely accom
plished by truck. However, railroads are important in the transporta
tion of chips. The number of wood chip rail cars assigned to the
industry in the West is approximately four thousand. About 90 per cent
of the chips are transported by rail, about 5 per cent by truck, and $
per cent by barge to mills along the Columbia River and on Puget Sound,^
The average size of both pulp and paper mills has been increasing,
reflecting the fact that existing mills have been enlarged and new mills

^Libby, Palp and Paper Science and Technology. I, 117.
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built which have a larger capacity than those of a decade ago. The
minimum sized economical chemical pulp mill ten to twenty years ago was
about 200 to 250 tons of daily production. Today, the smallest new
chemical pulp mill that it would be economical to build would be about
300 to Loo tons daily.
This trend toward increased physical capacity of pulp and paper
mills has resulted in a larger investment in plant and facilities than
formerly. The amount of investment required to build a mill depends on
a number of factors, primarily whether production is pulp alone or both
pulp and paper, and what types and what facilities are required. Fre
quently, the investment includes docks, railroad sidings, loading and
unloading facilities, and sometimes timberland and power plants. The
dollar investment per ton of capacity is three to four times larger
than was required some two decades ago.
The 91,781,000 acres of forest lands in the West furnish the
supply of pulpwood for the industry. The acreage is 55 per cent in
Federal ownership, 5 per cent in state ownership, and I4.0 per cent in
private ownership. The combination of an expanding population and an
apparently increasing recreational demand in this pattern of large public
land holdings may limit acquisition and expansion of industrial forest
lands. The pulp and paper industry in this region should, however, con
tinue to grow. The trend over the past ten years has been toward
greater utilization of sawmill leftovers and smaller logs. This trend,
however, is just one phase of greater utilization throughout the re
gion's forest products industry. Continued utilization, to assure a
continuing pulpwood supply, will require intensive forest management of
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all land ownership in the West.^
Pacific Northwest
Since the above discussion of the western region applies to the
four states in the Pacific Northwest, only a brief introduction of re
lated topics will be presented here. The forest products industry,
consisting primarily of lumber, pulp, paper, plywood and veneer pro
duction, is among the most important in the manufacturing sector of the
Pacific Northwest. In the four states of Washington, Oregon, Montana,
and Idaho, it is the most important industry judged by value added by
manufacture or numbers employed (Table VI), For the three states, Idaho,
Montana, and Oregon, taken together, the lumber and wood products indus
try accounts for one-third of the value added by manufacture and 1+6 per
cent of the total number of production workers.
By 1929, Washington and Oregon had outstripped all other states
in the production of lumber. By that date, pulp and paper production
in the Pacific Northwest was also becoming Increasingly more important.
Thirty years later, after a period of steady growth, Washington and
Oregon accounted for still a larger share of the lumber output, with
pulp and paper playing a significant role in the Northwest's forest
products industry. By 19^8 Idaho and Montana had added pulp mills to
their economies and at this time the Pacific Northwest accounted for
one-fourth of the pulp mill plants in the United States (Table VII).
Data on pulpwood consumption and pulp and paper production for
recent years is not available for Montana, Idaho, and Oregon since.

^Ibid,. p. 118.

TABLE VI
GENERAL STATISTICS FOR THE LUMBER AND WOOD PRODUCTS
INDUSTRY IN THE PACIFIC NORTHWEST
1962

State

Number of
Value added
by maniifacture production
workers
($1,000)
($1,000)

Limber & wood products
Number of
Value added
by manufacture production
($1,000)
($1,000)
workers

Lumber & wood products
as a per cent of all
industries
Value added
Workers
%
%

Idaho

297,256
297,226

23,395

73,539

9,606

25

41

Montana

229,148

14,962

66,467

6,411
6
,411

29

43

Oregon

1,1469,511
1,469,511

116,511

634,667

62,846

43

54

Washington

2,822,813

156,390

317,689

35,742

11

22
22

Total

4,818,728
1,818,728

311,258

1,092,362

114,605

23

37

Sources Department of Commerce, Bureau of the Census, Annual Survey of Manufactures, 1962
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TABLE VII
LOCA.TION OF PULP, PAPER, AND PAPERBGARD
MILLS IN THE PACIFIC NORTHWEST, 1958

Mills

United States

Pulp mills

Montana Idaho Washington Oregon

59

1

1

11

2

Paper mills

35U

0

0

12

5

Paperboard mills

252

0

1

6

3

Sources United States Department of Commerce, Bureau of the Census,
1958 Census of Manufactures.
according to the Census of Manufactures, this information is withheld to
avoid disclosing figures for individual conç)anies.
One of the most striking developments in recent years in this re
gion has been the tremendous expansion in the use of mill residue for
pulping; this trend is consistent with the western region as a whole.
The other m$jôr raw material input for the paper industry comes from
pulpwood cut in the region. Although a considerable quantity of pulpwood in the form of chips moves from British Columbia to Washington,
there are virtually no pulpwood imports to the Pacific Northwest as a
whole. Nor are pulpwood exports large. A small amount of pulpwood cut
in Montana and Idaho is shipped to the Lake states.
One limitation to the greater use of chips in this area is the
fact that a small, efficient, and inexpensive barker, suitable for westem wood, has not been developed. Such a machine would result in further
utilization of chips by pulp mills, because many small sawmills, which
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now bum their slabs and edgings, could then afford the equipment to
bark and chip them.
Thinning is not to be overlooked as an important part of the
economic contribution of the pulp industry to the forest products indus
try in the Northwest.

Because small, thinned material can be used in

making pulp, commercial thinning may become economically feasible, and
the improved growth of remaining stands should result in further eco
nomic gains. A market for marginal logs from the woods also helps to
reduce logging debris, which may speed regeneration and reduce the fire
hazard.
Regarding future growth of the pulp and paper industry in the
Pacific Northwest area, the following comments relay a feeling of optim
ism and almost unlimited potentials
. . . we may expect that the industry will continue to expand
in Oregon,British Columbia, and Washington where the lumber
industry is capable of supplying an increasing quantity of
forest and mill residue, and where there is also a very large
quantity of timber suitable for pulping. We may also expect
that California, Montana, and Idaho will experience the great
est relative increase, for in these states there is a compara
tively large lumber industry but only very few pulp and paper
mills.°

John A. Guthrie and George R» Armstrong, Western Forest _
—an Economic Outlook (Baltimore: The Johns Hopkins Press, 1961), p, 101.

CHAPTER III
THE WALDORF-HOERNER PAPER PRODUCTS COMPANY
AND ITS RELATIONSHIP WITH THE MONTANA
FOREST PRODUCTS INDUSTRY
Montana contains the largest remaining reserve of residual timber
in the United States.

Of Montana's 93.3 million acres, 2k per cent is

forested (22,0l|8,000 acres) and over l8 per cent is commercial forest
land, that is, land available and capable of commercial timber produc
tion. About 78 per cent of the total forest land (17,300,000 acres) is
presently classified as commercial forest land.

According to Montana

Forest Facts, all of Montana's fifty-six counties have at least some
commercial forest areas. The 22 per cent of forest land presently
classified as non-commercial includes land in national parks and recre
ation areas, including wilderness, as well as stands of low production
which are not of commercial value.
About 28 per cent of the commercial forest land is privately
owned, mostly by farmers and ranchers who are not engaged in timber
production. Only 6 per cent of the commercial forest land or about 22
per cent of the private ownership is owned by the timber industry,
principally by Northern Pacific Railroad (8000,000 acres), Anaconda
Company (600,000 acres), and St. Regis Company at Libby (200,000 acres).
The remainder of the privately owned timber land is in more than Ik,$00
small ownerships.

^U.S.D.A., Forest Service, Timber Trends in the United States.
Forest Resource Report No. 17 (Washington: Government Printing Office,
1965).
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Approximately 12 per cent of the commercial forest land is pub
licly owned, with the Federal government holding the majority (68$),
See Figure 3 for a visual breakdown of commercial forest land ownership.
Almost all of the large mills in the state depend on public lands for
most of their timber supply.
Montana's timber includes a wide variety of species and sizes,
some of which are Douglas-fir, white pine, balsam fir, ponderosa pine,
grand fir, lodgepole pine, Ehglemann spruce, western larch, hemlock,
and cedar. Douglas-fir, western larch, and ponderosa pine are Montana's
most important timber species. The first two species often occur to
gether in the western part of the state while the third tends to grow
in pure stands.
Almost any species of wood containing fibers of sufficient length
for paperraaking purposes can be pulped by the sulphate process. Cedar
and Cottonwood are the only species in western Montana that are not suit
able for pulp. This availability of a raw material was a major factor
in attracting the Waldorf-Hoemer pulp mill to its present location near
Missoula, and in the selection of the sulphate process as a mode of
operation. Recent trends and developments of the sulphate (kraft) pro
cess in the United States and western region, and the manufacturing
process employed by Waldorf-Hoemer, are described in Appendix A,
I. THE WALDORF-HOERNER PULP AND PAPER MILL
A preliminary investigation of Missoula, Montana, as a site for
a pulp mill began in the latter part of 1955 and continued into early
1956. It was found that the plant was feasible in the Missoula area

3k

County & Municipal
0.2%

Xotate

Other

11.6#

Federal
68.2%

I

I Public (71.92)

Private (28.1%)

Figure 3. Montana Commercial Forest Land by Type of Owner, I960,
Source: U.8.D.A., Forest Service, Timber Trends in the United States.
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both from an economic and engineering standpoint; extensive water and
biological studies made at the proposed plant site on the Clark Fork
River showed it to be an ideal site. Factors which were necessary to
have a pulp plant located here were wood, transportation, labor, fuel
costs, and water, with wood and wood costs being of considerably greater
importance than any other single input. Missoula was the closest loca
tion to St. Paul where sufficient wood was found to support its pulp
operations.
Perry F, Roys of Helena, then director of the State Planning
Board, stated that there were thousands of acres of timber in the Mis
soula area suitable for pulp manufacture. He said that much of it was
overmature and susceptible to permanent loss if not utilized soon.
Wood wastes, which often are left in the forests to rot or be burned
for lack of another means of economic disposal, could also be used,
"A pulp plant," Roys said, "would provide maximum utilization of timber
2

resources here."

On October 21, 19^6, Robert E. Jones, local representative of
the Waldorf Paper Products Company of St. Paul, Minnesota, made the
final announcement to go ahead with construction of a 250-ton kraft
paper pulp mill thirteen miles northwest of Missoula at a cost of more
than $6 million. The kraft, or sulphate process, was chosen by Waldorf
because this process is adaptable to practically all wood species and
makes a pulp that is stronger and more suitable to the firm's require
ments (largely the making of packaging material such as cartons and
corrugated containers). Also, the kraft process allows recovery of a
^The Daily Missoulian. August ii, 19^6.
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large percentage of the chemicals used, thus making the process more
economical and reducing the problem of stream pollution. Ground was
broken for construction of the new plant in a formal ceremony on Novem
ber 7, 19^6. The Waldorf pulp mill became the first mill in Montana,
except for one built in 1902 by the Manhatten Palp and Paper Company at
Manhatten, Montana, in an ill-fated attempt to make pulp out of wheat
straw.
The six hundred acres acquired by the firm for the plant is
divided by the main line of the Milwaukee Railroad and fronts on the
Clark Fork River. The Northern Pacific Railway installed west of Grass
Valley on its main line, a ninety car siding, a seventy car storage
track, and a one mile spur from its main track to Waldorf property. In
addition, the company put in 7,800 feet of track on its site. All
chemicals and approximately 50 per cent of the chips are shipped in by
rail and virtually all of the outgoing pulp and linerboard is trans
ported by rail, with the Northern Pacific handling the bulk of the
shipments.
The Montana Power Company installed an eleven mile pipe line
from a point near Missoula to carry natural gas to the mill, irtiere large
amounts are used in drying the pulp. The same company supplies elec
tricity for light and power.
The pulp mill began operations in November, 19^7. Initially,
all of the pulp was baled and shipped to Waldorf plants at St. Paul for
further refining. The plant was originally designed to produce 250 tons
of pulp daily, or 87,500 tons per year. To meet this output require
ment, an annual supply of some l50,000 units (a unit equals 200 cubic
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feet and weighs 2,1^00 pounds) of dry wood chips, and a constant stockpile
of bo,000 units must be maintained.
The firm uses chips from the four major types of wood in the area,
spruce, pine, larch and fir, indiscriminately, that is, the various spec
ies are not sorted prior to being fed into the digesters. Originally as
the pulp mill was going through a shakedown period, the wood chips were
supplied by six local wood-using industries in the vicinity of Missoula.
However, as the pulping operations expanded, additional suppliers of
mill wastes were sought, and after the first year of operation, there
were eleven western Montana sawmills delivering chips. With the comple
tion of an integrated paper mill in the summer of I960, which required
an increase in pulp production of 300 tons daily, new sources of chip
material were sought. In I960 there were twenty-one sawmills making
chips for the pulp mill, and in 1965 the number had grown to thirtythree throughout the state, with sawmills as far away as 2^0 miles de
livering the chips by truck and rail, arriving and unloading around the
clock, twenty-four hours a day.
Hoemer Boxes, Inc., with headquarters in Keokuk, Iowa, acquired
a one-fourth interest in Waldorf Paper Products of Montana, Inc., during
the construction of the pulp mill in 1957. In the summer of 1959 plans
to expand the plant by the addition of a $6 million paper mill were
announced, and one year later, construction of Montana's first such
paper factory was completed, with the combined pulp and paper plant
being in full operation in October, I960, The new, merged operation
was renamed the Waldorf-Hoerner Paper Products Company, R. N, Hoemer,
president of Hoemer Boxes, Inc,, said:
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One of the big advantages in having our own mill is being able
to produce better boxes at competitive prices. Bat even a more
important reason is that we have an assured source of paper sup
ply. With our own mill we can control the quality of paper that
goes into Hoemer boxes. Also we can put our employees' creative
talents to work to discover new economies in processing paper.3
A major advantage of locating paper production facilities in Mis
soula was the elimination of a major part of the cost of shipping the
pulp to St. Paul for processing into paper. The product of the mill is
linerboard, which is the outside facing of the corrugated material used
in the paper box industiy. Containsrboard used primarily for packaging
and shipment of industrial and food products, of which linerboard is a
major sub-division, accounts for more than $0 per cent of the total
United States output of paperboard.
The Waldorf-Hoemer mill now produces between 17,000 and 19,000
tons of pulp per month, or about 600 tons per day, of which about hSO
tons per day are converted into paper. The remaining 100 to 1^0 tons
per day are shipped as bleachable pulp to St. Paul for manufacture into
paper, largely frozen food packaging. The unbleached kraft paperboard,
or linerboard, is sold in the Mississippi Valley and Plains states from
Texas to Canada. It is sent to thirteen Bbemer box plants, four Wal
dorf box plants,and another plant under contract to Waldorf,
The addition of the paper plant not only required an increase in
raw material procurement and employment, but also required an increase
in the pulp mill capacity. Buildings to house a $0 per cent increase
in digester capacity, a 100 per cent increase in the recovery boiler
capacity, and an electric generator of 7,500 kilowatt per hour capacity

3The Daily Missoulian. October 30, I960.
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were constructed.
Raw Material Procurement
The arrival of the pulp mill in 1957 signaled a great change and
expansion in the western Montana lumber industry with former waste ma
terials now becoming a valuable product. Prior to such a market it was
estimated that nearly half of the 235 million board feet of timber cut
annually in the Missoula area went into burners, and an equivalent of
about 100,000 tons of wood chips a year worth about $500,000 to the paper
industry went up in smoke in Flathead County mills. The pulp mill func
tions as a complementary enterprise to the lumber industry by creating
a market for residues which were formerly burned.

The pulp mill made

it possible for sawmills to utilize from 75 to 85 per cent of each log
as compared to 50 per cent previously, the remainder being in the form
of sawdust, shavings, and bark. Thus, not only was maximum utilization
of timber resources being fulfilled by the conversion of sawmill by
products into useful fiber by the pulp industry, but the plant acted as
a major stabilizing factor for the Montana lumber industry by increasing
sawmill income through a market for waste wood, by providing a cushion
in case of drops in lumber prices, by making it economically feasible
to cut timber stands of marginal quality, and by allowing for removal
of diseased, insect - infested, and down timber. /
Bark free wood is essential for wood chip production, since bark
has little fiber value, consumes chemicals, and creates dirty pulp.
Several of the larger mills have hydraulic barkers which literally blast
the bark off of the logs, utilizing streams of water under pressure from

Uo
1500 to 1800 pounds per square inch. The other companies use mechanical
installations which remove the bark by abrasion.
Logs for chemical pulping are reduced to chips in order to obtain
rapid and complete saturation by the cooking liquors. Basically, the
chipper consists of a steel casing containing a large, rotating steel
disc, on which adjustable knives are mounted radially. Logs are fed
through a spout to impinge against the disc at an angle of about

de

grees and are reduced to uniform sized chips, five-eighths to threefourths of an inch, in a matter of seconds.
In order to capitalize on the new market, many Montana sawmills
installed barking and chipping equipment. To encourage smaller sawmills
to purchase such equipment, Waldorf-Hoemer entered into long-term con
tracts for the purchase of chips and, in some cases, financed the barkers
and chippers which cost anywhere from $100,000 to $7^0,000 dollars;
Waldorf-Hoemer has invested over $2.5 million in such equipment loans.
The first chipping unit to provide raw materials to the pulp mill was
installed at a mill of the Intermountain Lumber Company west of Parkway
bridge, and the first loads were hauled in June, 1957, to start a stock
pile at Waldorf.
The pulp mill now has contracts with over thirty lumber mills
throughout Montana. The price paid for chips has fluctuated very little.
Chip production from these mills is more than a sufficient source of raw
material. The pulp mill utilizes no pulpwood logs as an input, and even
though Montana ships a considerable amount of pulpwood to other states
each year, the forest pulp roundwood supply in western Ifontana remains
relatively untapped.

ill
A Use for Hog Fael
In the early part of 196k, Waldorf-Hoemer put Into operation a
new system designed to burn hog fuel (bark, sawdust, and shavings) to
produce about 20 per cent of the steam requirements for the plant, the
remainder being generated by natural gas. Based on sawmill estimates,
the new process will consume the entire waste of five of the eight saw
mills in the Missoula area, or about 200,000 tons of hog fuel each year,
Studies indicate the following approximate quantities of residue are
produced from an average medium sized sawmill producing lumber at a
rate of 60,000 board feet per eight hour shifts^
Item
Coarse residue
Bark
Sawdust
Shavings

Cubic feet
1,300
1,200
1,100
550

Tons (dry wt.)
19
17
15
7

Thus, for those mills who are near the market for fuel wood, approxim
ately 95 per cent of the mill waste, which was formerly burned, could
now be utilized by the pulp mill; this means that virtually all of the
wood in the original log could now make an economic contribution to
these mills.
Capacity of the hog fuel burner is about 750 loads a month (2li
tons per load). Presently, four local lumber companies arè delivering
23 loads of hog fuel to the plant each day. Each supplier must convert

%nited States Congress, Senate, Full Use and Development of
Montana's Timber Resources, a survey prepared for the Montana Delegation
,relating to developing the potential of forest resources in Montana,
88th Congress, 1st Session, Senate Document No. 9 (Washington? Govern
ment Printing Office, 1959), p. 18,
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from their present burners to storage bins and provide for transporta
tion. Several of the lumber mills have spent from $l|0,000 to $70,000
to enable them to discontinue use of the waste burners.
Built at a cost of $1 million, the new boiler can develop 6^00
horsepower and running at capacity can produce 12^,000 pounds of steam
per hour. Theoretically, the system should provide a savings

over

gas if operated at peak efficiency. Operation on a break-even basis was
authorized, however, because of the community goodwill aspect of the
waste burning situation. The efficient combustion process is designed
to reduce the density of suspended particles by producing little smoke
or fly-ash in operation. Thus, the system consumes mill waste, another
income adding and income stabilizing factor for western Montana lumber
mills, and at the same time aids in alleviating the air pollution problem
in the Missoula area by more efficient combustion and reduction in fall
out over the old teepee burners.
II. THE MONTANA FOREST PRODUCTS INDUSTRY
The Montana forest products industry consists of more than UOO
sawmills, six plywood and veneer mills, a pulp and paper mill (WaldorfHoemer at Missoula), several pole treating yards, some thirty or forty
post yards, an active Christmas tree industry, and a shingle mill. Most
of the timber is manufactured into lumber, plywood, pulp and paper.
Montana's forest products industry is located mainly in western
Montana, that part of the state lying west of the Continental Divide.
This region contains about 17 per cent of the total land area, S7 per
cent of the total forest land area, and 66 per cent of the commercial
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forest land area. The Industry tends to be concentrated In certain
milling centerss

Missoula, the Kalispell-Colmbia Falls-Whitefish

complex, and the Libby-Troy complex. Smaller centers include Superior,
Thompson Falls, Deer Lodge, Belgrade, Bozeman, Livingston, St. Regis,
White Sulphur Springs, and Lincoln, These centers include most of the
large plants in the state; there are numerous smaller mills wherever
forests occur.
In terms of income generated, forest products are a leading
Montana industry, although accurate income figures are difficult to
determine. Estimates of Montana timber income in 19^8 indicate a total
of $10ii,U89,000, with pulp production (2^0 tons per day at Waldorf5f
Hoemer) accounting for approximately 7 per cent. I In terns of number
of employees, in 1962 the principal manufacturing industry groups in
Montana in order of importance were lumber and wood products, 7,200;/
food and kindred products, li,300j primary metals, 3,$00; printing and
publishing, 1,700, and petroleum refining, 1,100.Between the 19^0 and
i960 census, the timber industry increased its employment by

per cent

from ii.,711 to 6,813. This was the greatest increase in employment in
any manufacturing category. Between 19Sk and 1962 total payroll for
the lumber and wood products industry increased by over $0 per cent,
adding $35.8 million to total wages in 1962, which accounted for 3$ per
cent of the total Montana payroll (Table VIII). j
J

^A. W, Bolle, 3. C. Haring, and W. K. Gibson, The Economics of
The Montana Forest Products Industry (A report prepared for the Upper
Midwest Economic Study, Missoula, Montana: University of Montana, 196b),
p. 8.
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TABLE VIII
EMPLOYMENT AND PAYROLL STATISTICS FOR MONTANA'S
LUMBER AND WOOD PRODUCTS INDUSTRY
FOR THE YEARS I9^k, 1958, 1962

Montana
1962

Item

Lumber & Wood Products
1962
1958
l9Sk

Number of establishments

NA

m

393

381

Establishments with more than
twenty employees

NA

NA

62

61

18,973

7,225

6,669

6,062

Total payroll ($1,000)

102,182

35,823

29,213

23,436

Value added by manufacture

229,118

66,li67

17,5^9

1+0,105

Number of employees

Source: United States Department of Commerce, Bureau of the
Census, Census of Manufactures, Montana, 19^h and 1958, Annual Survey
of Manufactures. 1962.
In 1958 the lumber industry accounted for L2 per cent of the
total number of manufacturing establishments, and over one-third of the
establishments with more than twenty employees./ In 1962, 38 per cent
of the total number of employees in Montana's manufacturing industries
were employed by the lumber and wood products industry.}Value added by
manufacture for the lumber industry increased by 66 per cent during the
eight year period from 195b to 1962, and in 1962 accounted for 29 per
cent of the total value added by manufacture, more than any other in
dustry.
The Montana forest products industry in 1962 produced more than

as
four times as much lumber as it produced in 1939. One of the most im
portant economic changes during the past decade has been the substantial
increase in timber cut. In Montana the total timber cut from 19^2 to
1962 showed an increase of 89 per cent. This is almost double the per
centage increase in the neighboring states of Idaho and ifyoming. Daring
the same ten year period, the cut of pulpwood in Montana and Idaho de
clined but total production of pulp increased due to the increasing
dependence on chipped sawmill residues for pulpwood.
Shipments of round pulpwood were at a comparatively high level
between 19^2 and 19^6, averaging about 110,000 standard cords per year.
However, due to the shift in wood utilization from roundwood to chips
in the raid 19^0's, shipments declined to ^6,7^9 cords in 1959, and ap
pear to have leveled off, with shipments in 1962 totaling L6,936 cords.^
Ifost of the pulpwood production has been east of the Continental
Divide, with lodgepole pine the principal source. Other species include
western hemlock, spruce, larch, and grand fir. Most of the pulpwood cut
in eastern Montana goes to the Great Lakes region; that from western
Montana goes to pulp mills in northern Idaho and Spokane, Washington.
Of the total tonnage of all forest products shipped by railroad in 1961,
20.2 per cent was pulpwood. Percentage distribution of pulpwood rail
road shipments including wood chips in 1961 by state of destination
were:7

^Allen K. Wilson, Output of Timber Products in Montana. 1962.
U, S, Forest Service Research Paper, INT-11 (Washington: Government
Printing Office, 196b).
^Bolle, Haring, Gibson, o^. cit.. p. 70.
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Montana
Wisconsin
Washington
Idaho

76,62%

11.
6.75
2.0?

100.00%
Railroad freight rates on lumber are designed to permit the Mon
tana producers to reach the principal midwestem and eastern markets on
a competitive basis with West Coast and southern lumber producing areas.
Manufacturers of forest products new to the state, such as plywood
plants and the movement of chips from Montana sawmills to the WaldorfHoemer pulp mill, have received rates which would allow profitable
movement to market.
The growth of Montana's forest products industry came about large
ly through the migration of new mills from the Pacific Coast region.
Rising costs and scarcity of raw materials supply caused mills to emi
grate from that region. After World War II, the forest products industry
was the major growth industry in Montana. Of Montana's traditionally
major industries—agriculture, mining, wood products, and transportation
—only forest products has shown a substantial increase in income and
employment since World War II, and its major period of growth was during
the period 191^6 to 1957. However, the postwar boom came to an end in
the fourth quarter of 1956. Since then, lumber prices have dropped and
continued low. The wholesale price index for Ittmber in the United
States indicates this trends^

The wholesale price index refers to sales in quantities and is
designed to show the rate and direction of the composite of price move
ments (1957-59 = 100). Sources Statistical Abstract of the United
States. 196k.

hi
Year

Lumber

Year

Lumber

1957
1958
1959
1960

98.3
97.0
10b.5
99.8

1961
1962
1963

9U.7
96.5
98.9

Production statistics presented in Table IX show that Montana's softwood
lumber production declined by lit.2 per cent from 1956 to 1957, following
in the wake of the general economic recession of the United States.
TABLE IX
LUMBER PRODUCTION BY SELECTED AREAS
FOR THE YEARS 1956 - 1962
(MILLIONS OF BOARD FEET)

Maimtain States
% of U.S.
Production

Year

United States
Production

1956

38,199

3,587

9.k

979

1957

32,901

3,120

10.1

810

1958

33,385

3,381

10.1

923

1959

37,166

3,990

10.7

10ii3

I960

32,926

3,383

10.3

1035

1961

32,019

3,UUl

10.7

1083

1962

33,174

3,621

10.9

1096

Montana
(total of softwoods)

Sources United States and Mountain States from Statistical
Abstract of the United States. 196ii: Montana production from American
Forest Products Industries, Montana Forest Facts« 196k edition.
This recession and cut back in production resulted in reduced
numbers of work shifts in the large mills, and shutdown of smaller mills
was not uncommon. In Flathead County alone, the number of mills operating
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dropped from 106 to 60 in 19^7. The effect of the pulp mill, besides
the benefit of the construction work, the steady payroll, and spending
money locally on supplies, energy, trucking and railroading, was strong
ly felt during this period by many sawmills in the Missoula vicinity.
About $5,000 a day was being spent at this time for chips, helping to
stabilize the income of the larger mills.

Only about 10 per cent of

Montana's sawmills are large enough to own chipping and debarking equip
ment and take advantage of the added income. However, it is safe to
say that without this stable income from chips since 19^7, there would
have been several bankruptcies in the medium mill class.
Since 1956, the growth of employment in the forest products in
dustry in Montana has leveled off, although total production has con
tinued to rise. This increased production without growing employment
was due to reducing operating costs and increasing efficiency through
expansion and modernization of equipment and facilities in the larger
mills. The addition of the paper mill in I960 to the pulp plant pro
vided an increase and continuing demand for mill wastes and thus required
many new mills to install equipment to supply chips. The combined
operation of the pulp and paper plant, through its stabilizing income
action, helped to soften the effects of a second nationwide economic
recession in I960 felt by the Montana forest products industry. Accord
ing to the Montana State Planning Board,
Surveys have Indicated that two recessions in the lumber markets
since the Waldorf plant was built would have resulted in closing
many of Montana's largest sawmills, with consequent unemployment,
had not the additional revenue from wood chips been available to
keep the sawmills operating at margins above their costs.?
^Ifontana State Planning Board, Report of Activities: June 1958December I960 (Helenas Montana State Planning Board, 1961), pp. 6-7.

19

The forest industries are subject to several types of economic
fluctuations, all of which have had a considerable effect on its past
growth. There is, first of all, considerable seasonal variation in pro
duction shipments, price, and employment; then there are the recurring
national business cycles, which have bad marked effects on the structure
and growth of the timber industry; and finally, there is the long run
trend. All these fluctuations require certain adjustments by the in
dustry.
The demand for forest products is a derived demand which depends
on the activity of several segments of the national economy. About
per cent of the national demand for lumber comes from activities (ship
building, 17$; manufacturing plants, 10%; farm construction, 1^%', public
construction, 8%; railroad construction, 8%) which are all affected by
economic fluctuations and business cycles. The remaining 1|2 per cent
goes into both residential and non-residential construction, being sub
ject to building cycles which are more erratic and extensive than the
business cycle. Since building and business cycles do not always move
together, the wood products industry, being subject to both, is gener
ally more cyclical than all industries combined. Except for pulp and
paper, the Montana forest products industry produces primarily softwood
for the building industry. As a result, the Montana industry is more
severely affected by fluctuations than the national lumber industiy in
general.
Plywood mills are a continuous, year-round operation and show
considerable stability, even though they compete with lumber both in
bidding for raw material supply and on the market. Some lumber companies
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have installed plywood mills, not because they necessarily needed to
produce plywood or foresaw greater profits in plywood, but primarily to
protect their competitive advantage in bidding for timber supply. Ply
wood mills have debarkers and chippers and sell their waste products to
the pulp mill. The establishment of six plywood mills and the one pulp
and paper mill in the past decade has developed markets for new materials
and services in Montana and has resulted in greater use of energy sources
and more efficient utilization of natural resources.
Besides the stabilizing income effects of the plywood plants and
the pulp mill, there has been a trend towards integration in the large
mills, either as independent firms or through combination with a national
company, as added protection against the seasonal fluctuations and busi
ness cycles. Large mills have integrated operations such as pole yards,
remanufacture facilities (laminating, paneling, finger-jointing, prestologs, etc.), and chippers and debarkers.

A distinctive feature also is

their large warehousing, packaging, and marketing facilities. Integra
tion might also be accomplished by mergers between existing lumber,
plywood, and perhaps pulp mills in the state. The production of new
products and other innovations is likely to come mainly from these large,
integrated companies.
Adding further strength to the industry to ride out general re
cessions and business cycles is industrial integration on a community
basis, wherein many primary and secondary lumber facilities provide the
needed variety of outlets. Regional Forester Charles L. Tebbe said some
eight years ago:

I have observed elsewhere that industries that are highly
integrated and manufacture diversified products have generally
been best able to ride out the bad times which periodically
hit the lumber market. ... If there is integration in the
community, that is, a pulp mill, saw mill, veneer plant, lam
inating plant, fiber board plant, door factories, and other
plants using boards or round wood for raw material, then the
basic resource, the surrounding timber, can be put to its
highest and best use. It will furnish more jobs and income
per unit volume, and more stability in the overall economics
of the community.
Missoula with its sawmills for big and small logs, pulp mill, plywood
plant, and lumber remanufacturing plants is the fastest developing com
munity integration in the state.
Montana's forest products industry will very likely continue to
be an important sector of the Montana economy. There remains an unused
timber supply as a basis for further expansion if market conditions or
technological developments make such an expansion feasible. It does not
appear to offer the growth potential which it showed during the 19501960 decade, but it could show strong growth in pulp and paper. The
large supply of timber, the stability of the pulp and paper industry,
and its complementary relationship to the lumber and plywood industries
make this a highly desirable industry for the state. The performance
of the Waldorf-Hoemer plant demonstrates that conversion of pulp to
paper can be a successful Montana enterprise.

^^The Daily Missoulian, February 9, 19^8.

CHAPTER 17
IMPACT OF THE WALDORF-HOERHER PULP AND
PAPER PLANT ON MISSOULA COUNTY
Missoula County is located on the western border of Montana in
mountainous terrain, having a very irregular border which generally
follows natural landmarks (Figure I4.), It comprises 2,613 square miles
of wooded mountains, fertile valleys, and cold, clear lakes and rivers,
and ranks twenty-third in size and fourth in population among Montana's
fifty-six counties.
About 87 per cent of the total land area is forested, some of
which is used for livestock grazing, and about half of which is publicly
owned. Of Missoula County's total land area,

per cent is federally

owned, chiefly in National Forests and an Indian Reservation. One hund
red square miles, or about I4. per cent, is owned by the state.
The county is a natural transportation and trade center. Five
major highways (including Interstate 90) converge upon the principal
city, Missoula. In addition to two major railways, there are about a
dozen motor freight carriers, two bus lines, and one airline.
The city of Missoula is 3,210 feet above sea level, Is located in
the center of the county, and is surrounded by mountains which vary from
5,000 to 10,000 feet. With a population of 27,090 in I960, the city
accounts for nearly 75 per cent of the total county population. Outdoor
recreation facilities are abundant, including hunting, fishing, skiing,
boating, and hiking through some of Montana's most picturesque scenery.
Educational facilities include the University of Montana.
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Figure h' Population centers in Montana and Missoula County.
Source: U. S. Department of Commerce, Bureau of the Census, I960 Census
of Population. Vol. 1, Characteristics of the Population. Part
2ÏÏ, Montana, 1963.

The Missoula County economy does not appear to be dominated by
any one industry, but instead is balanced between government, trade,
and manufacturing, as indicated by both employment and personal income
figures (Appendix B). Unemployment rates have been consistently smaller
and less volatile than those for the state; Missoula therefore has more
stable income and employment than most Montana counties.
Even though the county has shown a steady increase in population
and employed labor force over the past decade, insufficient jobs are
being created to check the apparent out-migration of workers. Increased
employment by females in Government and services, expansion in recent
years in the lumber and timber products industry, growth in retail trade,
and a relatively diversified economy have helped to minimize the outflow
of workers.
Seasonality is an important factor in the county's employment
pattern. Manufacturing activities push employment to a peak in October
and secondary peaks during summer months. The wood products industry
remains essentially seasonal, particularly in its logging operation and
the smaller mills. Outdoor construction activity is greatly curtailed
during the cold winter months, when the demand for farm workers is also
at a low point. An important source of employment during the summer
months, tourism, also contributes to the winter unemployment load. Num
erous trade and service establishments in the county operate only during
the summer season.
Agriculture has continued to play a declining role in the county's
economy. In the non-agricultural sector, the almost complete dependence
upon lumber and timber products in the manufacturing area contributes to
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an absence of diversification, especially in view of that industry's
notable instability.

Enlargement of local sawmills, expansion into the

plywood and veneer industries, and the addition of a pulp and paper
mill have all aided in stabilizing income and employment towards year
round operations in the Iftssoula lumber industry.
The next two sections will attempt to assess the impact of the
construction and operation of the Waldorf-Hoemer plant, particularly
upon Missoula County and the city of Missoula, and its contribution to
the local wood products industry.
I. DIRECT EFFECTS OF THE PLANT ON MISSOULA'S ECONOMY
Population
The population of Missoula County in April, 1958, after approx
imately six months of plant operation was estimated at Ii5,li00. The
period 1956 to 1958 was characterized by a net immigration (Table X),
while the state as a whole experienced a net out-migration. The initial
contribution, then, of the construction and early operation of the pulp
mill to total county population appears to be one of growth. In addi
tion to providing new jobs, it was no doubt influential in attracting
or retaining residents who saw improved economic opportunities in the
county as a result of the plant's establishment. Population in the
county between 1959 and I960 increased at a faster rate than the natural
increase for a net immigration of 83 persons for the year's span. This
indicates that the addition of the paper mill at Waldorf-Hoemer and
other establishments, such as the Van Evans Plywood Plant in 1959, which
employs about 175 men, made a small growth contribution to total county
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TABLE X
ESTIMATED POPULATION CHANGE, MISSOULA COUNTY

Year

Population

Natural Increase*

1956^

ii2,600

722

1957

b6,500

823

1958%

li5,U00

72lt

1959

13,800

780

1960^

lib,663

765

Population increase
Natural increase
Net immigration

1956-1958
1956-1958

2,800

Population increase
Natural increase
Net immigration

1959-1960
1959-1960

863
780
83

Population increase
Natural increase
Net out-migration

1956-1960
1956-1960

2,063

hM

1,255

*Excess of births over deaths »
Iprior to plant construction.
2After constmiction of pulp mill,
^Addition of paper plant „
Sources Montana State Board of Health, Annual Statistical Sup
plements 1956-1960, Helena, Montana.
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population.
The period 1956 to I960 was characterized by net out-migration,
which wiped out the gain that would have occurred as a result of natural
population increase (excess of births over deaths). Even though the
contribution to county population of the pulp and paper mill during the
brief periods of construction and new employment was one of growth, for
the long run five-year span the plant appears to have acted more as a
stabilizing factor rather than a growth factor. The state also recorded
a total out-migration during the 1956-1960 period. More people probably
would have left the Missoula area if new job opportunities had not been
provided by the pulp and paper mill or some other new economic activity.
Surplus labor available in MLssoula County at the time the pulp
mill was constructed made outside recruitment of labor largely unneces
sary. The plant contractors, Hightower and Lubrecht Construction Company
of Missoula, supplied the key personnel and the bulk of the workers; how
ever, as is usually the case when a large construction project is In
process, some job seekers moved into the area. In general, workers in
the county were employed during the construction phase.
Once the plant was completed in late 1957, Waldorf followed a
policy of hiring local residents as production workers. The prospect
of steady, year-round jobs appealed to workers in seasonal industries,
such as logging. Since pulp production was completely new to the area,
certain skilled and supervisory personnel were not locally available
and were brought from other areas. Initial operation of the pulp mill
required a total employment of eighty persons, thirty-five of whom came
from out of state and forty-five being Montana residents, the bulk of
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whom lived in Missoula County. Those coming from out of state came from
all parts of the United States and formed the nucleus of the plant's
supervisory personnel and key equipment operators.
A similar migration of labor was experienced with the addition of
the paper mill in I960 to the Waldorf pulp plant. Paper making was an
other industry new to the Missoula area and also required the hiring of
skilled personnel from other areas. Initial operation of the paper mill
required additional employment of eighty persons, twenty-five coming
from out of state and fifty-five being Montana residents, most of whom
resided in Missoula County. Most of the new workers coming from other
states had previous experience at other paper making activities, and
came from all sections of the United States and Canada.
This expansion into the manufacture of paper brought total em
ployment in 1960-1961 to 210. During the next five years as the demand
for paper products increased, sixty more workers were hired, bringing cur
rent total employment to a level of about 270. Of this total, approxi
mately 220 employees, or 81,5 per cent of the plant's labor force, live
in the city of Missoula, The residence of the remaining fifty workers
(18,5$) is scattered from the nearby towns of Alberton, Frenchtown,
Huson and the rural Bitterroot, to the Flathead Valley, over 100 miles
distant. It is estimated that over 90 per cent of the Waldorf-Hoemer
employees currently reside within the confines of Missoula County,
On the average, the families of employees coming from out of
state numbered fours the worker, his wife, and two children. Thus, the
pulp mill (liiO) and the paper mill (lOO) as of late I960 had been dir
ectly responsible for approximately 2kO new ffissoula County residents,
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helping to offset the out-migration also in process. This is a conserv
ative figure and does not Include those employees and their families
moving into the Missoula area from other Montana counties. However,
assuming that the average size of family for all workers was also four,
some 700 persons, or about 3 per cent of Missoula city's population in
i960, derived their support directly from the plant.
Because many of the plant's workers were local residents, the
demand for additional housing was less than might have been anticipated.
Prior expansion in the suburban outskirts of Missoula also lessened the
effects of any new development. The total value of building permits
issued in Missoula city was nearly 50 per cent greater in the first half
of the ten-year span from 1950 to I960 than in the last half of the
1
decade.
12^0

12^2

12ik

12^6

12^8

12^

1589.7

271it.6

1855.6

13Uii.5

1119.0

1712.0

Between 1950 and I960 the population of Missoula city increased by ij.,600
residents, while total dwelling units increased by 2,1^00 units. With
an average of three occupants to each housing unit, this increase would
accommodate 7,200 persons, or 2,600 more residents than actually moved
into Missoula.

From the above discussion it is apparent that housing

was not a problem for those workers migrating to the Missoula area in
the late 1950's to find employment at the Waldorf-Hoemer plant.
Bnployment
During its construction period the Waldorf pulp plant played an

^Values are presented in thousands of dollars. Sources Montana
Business Quarterly. Spring, 1963, p. 57.
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Important role in the maintenance of county employment and income at a
time when a rather severe economic recession was occurring. ]ji the last
quarter of 19^6 the nation began to experience the effects of a general
economic slowdown, which was to last well into 1958j Missoula County was
no exception. Between 1956 and 1958 total covered employment declined
by 500 workers; a similar effect occurred in manufacturing, with covered
employment falling from a peak of 2,661 in 1956 to a low of 2,39b in
1957, and it was not until I960 that the total number of workers reached
the peak level set in 1956 (Table XI).^
Construction of the pulp mill commenced in November of 1956 with
actual production of pulp occurring almost one year later. Since the
first year of operation (1957-1958), as can be seen below, plant employ
ment has increased steadily each year, more than tripling in its eight
3
years of existence:
57-58

58-59

59-60

60-61

61-62

62-63

63-6h

6k-65

80

100

130

210

230

2lt0

260

270

From 1957 to I960 employment increased at a rate of about twenty-five
workers per year, and from 1961 to 1965 about ten workers per year were
added to the payroll. The large jump in the span 1960-61 was due to
increased employment with the addition of the paper plant. Of the total
current employed labor force (270 in 1965), approximately 130 are pro
duction workers, seventy are in maintenance, ten are associated with the
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Wage and salary workers only. Covered employment excludes
interstate railroads, government, some segments of the service industry,
and all self-employed persons.
^Sources Waldorf-Hoemer Paper Products Company.

TABLE XI
COVERED EMPLOYMENT IN MISSOULA COUNTY
1950 AND 19Sk-1960

1950

195k

1955

1956

1957

1958

1959

1960

Total covered employment
6,855
Agriculture, forestry, fisheries
15
19
Mining
688
Contract construction
2,028
Manufacturing, total
Food & kindred products
h66
Lumber & wood products
1,409
Paper (pulp mill)
Printing, publishing
121
Primary metals
11
Other raanufac turing
21
Transportation, communication,
electricity, gas, sanitary service
168

6,951
Ih
16
775
2,072

7,414
15
3
677
2,452

7,967
15
24
835
2,661

7,783
26
4
852
2,394

7,467
49
7
700
2,454

7,651
62
23
672
2,411

8,379
151
3
824
2,681

428
1,482

438
1,827

397
1,785
24
128
16
44

376
1,787
89
132
16
54

336
1,744
95
141
13
82

355
1,907
134
148
21
116

Wholesale, retail trade

Major Industry Group*

123
14
25

130
19
38

445
2,026
5
129
17
39

208

224

217

220

258

355

429

2,417

2,473

2,561

2,662

2,717

2,575

2,720

2,799

207

258

290

1,137
1

314
1,252
4

328
1,102
3

368

1,275
8

277
1,196
9

430
1,062

-

Finance, insurance, real estate
Services
Non-classifiable

-

'

-

1,256
7

1,038
2

-

^Excludes employees of Montana Power Co., Pacific Power and Light Co., and îfountain States Telephone
and Telegraph Co.
Sources Gene L. Erion, Employment in Eleven Western Montana Counties. 19^0. 195^-1960. A Case Studv
in the Use of Bnployment Data, Regional Study Number 15, November, 1962, Bureau of Business and
Economic Research, School of Business Administration, University of Montana, Missoula.

62

laboratory, eight are office workers, and fifty-two are managers and
supervisory personnel. Since the mill operates twenty-four hours a day,
seven days a week, four forty-man shifts are employed in rotation.
With the establishment of the pulp and paper plant, WaldorfHoemer became one of the seven largest employers in Missoula County,
all of whom are in manufacturing. In terms of covered employment, manu
facturing is second only to wholesale and retail trade in the county,
and has shown a more rapid growth in the past decadej between 19^0 and
i960 manufacturing increased 32 per cent, while the trades showed only
a gain of lit per cent. The two industries accounted for nearly twothirds of the total covered employment in I960. Lumber and wood products
remain the dominant category within manufacturing, and in I960 accounted
for 71 per cent of its total employment.
The influence of the plant on construction and manufacturing em
ployment is apparent in Figure ?. While the eleven western Montana
counties recorded a decrease in manufacturing employment of 6.2 per cent
from 19^6 to 19^7, Missoula County experienced a loss of 10 per cent.
Certainly this sharp decline would have been more severe without the
addition of the pulp mill during this period. The leveling effect in
the two years 1957 to 19^9 would no doubt have appeared as a further
decline without the new employment opportunities offered by the plant.
The rise in employment in the 1959-60 span partly reflects the added
work force offered by the new paper plant.
The notable increase in construction employment in 1956 and its
decline in 1957, after the pulp plant was completed, came at a time when
construction employment throughout the state was generally declining.
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Figure 5. Manufacturing and Construction Employment in Missoula County,
1954-1960.
Sources Regional Study Number 15, November, 1962, Bureau of Business
and Economic Research, School of Business Administration,
University of îfontana.
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following in the wake of the general recession and an absence of major
construction projects sponsored by the government. This peak level of
construction employment in 1957 provided additional jobs for a community
suffering from surplus labor and helped to prevent the local economy
from declining further. The sharp rise occurring in 1959 to I960 added
a boost to the general economic recovery in the county and in part re
flects the $6 million paper plant expansion.
The lumber industry, after reaching a peak in 1956, faced a de
clining market during the 1957-58 recession. Reduced numbers of work
shifts in the larger mills and shutdowns of smaller mills became common.
As mentioned previously, by purchasing its raw material input from local
sawmills, the pulp mill added stability to their income and ei^loyment,
and prevented the possible closings of several wood chip suppliers. The
effect of employment at the Waldorf plant on the county's lumber and
wood products industry is presented in Figure 6. Plant employment is
indicated by crosshatching; the employment pattern from 1956 to I960
which resulted without the establishment of the pulp mill is plotted
with a broken line. It is evident from this chart that while the mill
barely raised total covered employment to the peak level of 1956, it did
prevent a more severe decline which otherwise would have occurred. Not
only did the plant offer new employment opportunities directly, but it
also was instrumental in retaining a significant number of county resi
dents indirectly.
Because no monthly employment figures are available for Missoula
County or the company, the effect of the plant on the seasonal pattern
can only be surmised. Certainly, 13h jobs on a base of 8,379 in I960
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Figure 6, Covered Employment, Lumber and Wood Products, Missoula County,
and Waldorf-Hoerner Paper Products Company, 1955-1960.

Source: Regional Study Number 15, November, 1962, Bureau of Business
and Economic Research, University of Ifontana, and Waldorf-Hoerner
Paper Products Co.
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would not have a great effect on the overall pattern. Nevertheless,
the fact that an additional 270 nonseasonal jobs have become available
represents a significant step toward more seasonal stability. The
stabilizing effects which spread to the raw material suppliers, while
difficult to determine, is probably equally as important. Even though
the paper industry itself is subject to cyclical fluctuations, the same
general statements can be made concerning the plant's effect on cyclical
stability.
Income
More significant than its effect on employment was the plant's
role in maintaining county income. During the one year of construction
of the pulp mill from 1956 to 1957, $2 to $3 million dollars went to
local contractors and suppliers, and local sawmills spent in excess of
$1 million to install chipping and debarking equipment in order to be
able to provide the pulp mill with wood chips. Construction of a $6
million paper plant in I960 again added a sizeable amount to local con
tractor's income, and encouraged more sawmills to install equipment to
supply the additional requirements of raw material.
During the first year of operation, Waldorf payrolls totalled
about a half million dollars, and three years later in I960, after the
addition of the paper plant, annual payrolls had jumped to over $1 mil
lion. Since then, employment and income have continued to increase,
with current plant expenditures for wages and salaries approaching ^.3
million. The company has spent approximately $11 million for labor
during its eight years of operation.
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Wages in manufacturing, which account for 35 to liO per cent of
total covered wages in Missoula County, declined by 6 per cent between
1957 and 1958, reflecting the lay-offs and cut-backs necessitated by
the general business lull of that period (Table XII). A gradual recov
ery followed for the next several years, and by 1961 wages in manufact
uring had climbed from the 1958 low of $10.million to about $11; million.
The steady payroll of the pulp plant of over one-half million dollars in
1958 prevented further declines in manufacturing income, and for the
period 1958 to 1961, increased wages and salaries paid by the company
accounted for about 30 per cent of the rise in manufacturing. Additional
labor expenses of about $600,000 for employees in the paper plant account
for about one-third of the increase in total manufacturing wages from
1960 to 1961.
In 1957, only 5 per cent of covered wages in manufacturing in
Missoula County were attributed to plant payrolls; however, by 196k the
percentage had increased to over twelve. Figure 7 pictures the effect
of the Waldorf-Hoemer plant on wages and salaries in manufacturing in
the county, A breakdown of this category into its major sub-divisions
was not available, hence a comparison of wages and salaries in the lumber
and wood products industry cannot be made. However, since forest pro
ducts are the dominant contributor to income within the manufacturing
industry in Missoula County, the same relative effect is demonstrated in
the chart. Crosshatching denotes plant payrolls, and the wage pattern
which probably would have resulted without the establishment of the
plant is plotted with a broken line. Obviously, the company has been
a major contributor to both manufacturing and forest products, and has

TABLE XII
WAGES IN MAJOR COVERED INDUSTRIES
MISSOULA COUNTY, 19Sk-196h
(In thousands of dollars)

Industry

19Sk

1955

1956

1957

1958

1959

I960

1961

1962

1963

1964

All industry 2b,$13 25,333 28,338 30,132 29,392 31,231 31,219 36,660 37,725 39,548 44,175
2
12
65
13
23
h2
5
73
Mining
82
56
135
Contract
construction
3,803 3,211 3,327 1,290 1,052 3,609 li,20U 4,448 3,605 3,352 4,481
Manufacturing 8,285 9,325 11,090 11,057 10,381 11,790 12,175 13,999 15,225 16,596 18,600
Transportation,
communication,
820
utilities!
739
823
910 1,330 1,776 2,039
393
2,009 2,153 2,438
Wholesale and
retail trade
7,8^8 8,06k 8,850 9,581 9,395 9,678 10,761 10,477 10,877 11,277 11,960
Finance, insur
ance, real estate 66$
832 i,oho 1,168 1,368 1,629 1,828 2,003
7ii3
2,052 2,352
Services and „
miscellaneous 3,030 3,141 3,281 3,602 3,463 3,383 3,608 3,856 4,001 4,116 5,332
^Interstate railroads not Included,
^Miscellaneous Industrial group includes farm services, forestry, and employment in business not
elsewhere classified.
Source* Unemployment Compensation Commission of Montana, Helena, Montana.
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Figure 7. Manufacturing Wages, Missoula County, and Waldorf-Hoerner
Wages, 1922-1961.

Source: Uneiaployment Compensation Commission of Montana, and WaldorfHoemer Paper Products Company,
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played a significant role in maintaining income in these basic indus
tries.
In terms of estimated personal income in the county (Appendix B),
wage and salary disbursements by the plant appear to account for the
entire increase in manufacturing from 19^7 to 1958, and 60 per cent of
the increase from I960 to 1961. Total personal income in the county
increased by $17.5 million during the 1957-1961 period, of which about
one-fourth is attributed to Waldorf labor payments. Manufacturing,
which is the largest industry incomewise, increased its share of total
personal income from lU per cent to 16 per cent for the same four year
span.
County per capita income (total income divided by total popula
tion) increased from $1,797 in 1956 to $2,006 by I960, a rate of gain
of 12 per cent, compared to $1,902 and $2,00li, an increase of 5 per cent
for the state for the same period. Total income increased at a rate of
twice that for total population for the four year span, accounting for
the large increase in county per capita income. Plant payrolls total
ling about $3 million between 1956 and I960 exerted a definite influence
on raising county per capita income above that for most Montana counties
and to a level equal to that for the state as a whole.
Plant Expenditures
The pulp mill was constructed at a cost of $6 million, about half
of which was spent locally for contractors' expenses and supplies. Most
of the original equipment for both the pulp and paper plant was not
available locally, and consequently was purchased from manufacturers
out of state. Waldorf-Hoemer has since made sizeable purchases of
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additional equipment for plant in^irovement, safety measures and odor
abatement. Most of the expenses for equipment installation and subse
quent repairs and replacement have gone to local firms. Plant mainten
ance is performed by Waldorf-Hoemer employees.
The coi^any is currently spending about $1 million per month for
freight, wood chips, labor, and utilities. Table XIII is a coi^arison
of estimated monthly costs at three-year intervals since the first year
of operation, and, as is shown, these four basic expenses have increased
threefold in the period 19^8 to 196ho With other costs, such as chemi
cals, taxes, repairs, depreciation, equipment and supplies, the cost to
the company rises to well over $1 million per month. The bulk of these
TABLE XIII
ESTIMATED MONTHLY PLANT EXPMDITURES
FOR THE YEARS 19^8, 1961, 196k

Item
Freight

1958

1961

196k

$lit0,000

$250,000

$330,000

120,000

300,000

boo,000

Labor

50,000

140,000

200,000

Utilities

20.000

50.000

70.000

$330,000

$7ii0,000

$1,000,000

Other (taxes, repairs, chem
icals, equipment, depreciation,
supplies)
' 170.000

260.000

300.000

$1,000,000

$1,300,000

Wood chips

Sub-total

Total

$500,000

Source: Waldorf-Hoemer Paper Products Company and The Mlssoulian.

72

expenditures are made locally, with current monthly purchases of supplies
totaling about $1^0,000 and disbursements for state and local taxes total
ing about $7,500 dollars per month. Chemicals are all bought from out
of state.
As mentioned in Chapter III, one of the greatest inçacts of the
pulp plant on Missoula County was the income-stabilizing effect on local
sawmills through the plant's purchase of wood chips and residuals. In
the early stages of operation, the entire expenditures for raw material
chips went to the six large lumber mills located in Missoula County;
however, after one year of sustained operation, five additional western
sawmills were supplying the pulp mill with chips. Thus, in 19^8 over
one-half of the $1.5 million spent for wood chips went to county lumber
companies. Each local supplier was therefore receiving a steady monthly
payment of about $10,000, at a time when many mills were faced with
financial difficulties and possible shutdown. Of the thirty suppliers
today, seven are located within Missoula County and transport about
15,000 units a month to the plant at a cost of about $1^0,000, or about
$1.8 million annually.
Aside from these contributions to the local economy, plant employ
ees purchase goods and services, the trucking firm purchases equipment
and supplies, and the company pays property taxes which aid local schools
and activities. These and related topics are discussed in the following
section under indirect effects.
Obviously, with an annual payroll of $2.L million, a freight bill
of $li million, a power bill of $800,000, esqpenses for supplies of onehalf million, miscellaneous expenditures of $3 million, and wood chip
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purchases of $iio8 million per year, Waldorf-"Hoemer is a major contribu
tor to Missoula's economy. With plans for a major expansion in the near
future (Chapter V), increased employment, income, and spending will
continue to stimulate business activity in the county.
II, INDIRECT EFFECTS OF THE WALDORF-HOERNER PLANT
ON MISSOULA COUNTY
With the establishment of a new industry or the expansion of an
existing plant, new employment and income is generated in other businesses
and industries through the creation of new jobs, purchases of additional
materials and services, etc. Statements frequently appear to the effect
that a plant of a given size will indirectly create a specified number
of additional jobs or a certain amount of additional income. Such
statements or estimates are difficult to substantiate, particularly for
small areas where only limited employment and income data are available.
Even if considerable information is available, it is difficult to iso
late the effect of one development from others which may be occurring
at about the same time.
For these reasons the following section will attempt to document
only the indirect effects of the Waldorf-Hoemer pulp and paper plant
which are capable of some sort of measurement. It should be recognized,
however, that such a procedure must necessarily give an incomplete pic
ture of its total impact.
Frequently a new industrial plant is followed to an area by re
lated manufacturing activities. Thus, in the midwestern states and the
South, the production of pulp and paperboard led to the establishment of
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extensive finishing facilities, such as wrapping paper and package
plants, paper fabricating and printing facilities, corrugating facil
ities, box and container manufacturing plants, etc. The chances of any
such paper processing plants locating in the remote area of Missoula
appear slim, however, despite the presence of the Waldorf-Hoemer pulp
and paper plant. While the availability and cost of power, labor, and
transportation are major considerations in the location of fabricating
facilities, such plants are generally market oriented and are located
near large population and industrial centers.
Among the most reliable indicators of overall business activity
are bank debits (checks written against depositors' accounts, represent
ing payments for goods, services, debts, etc.). They also are one of
the few statistical series generally available at the local level.
Table XIV presents these data for the three banks in the city of Mis
soula for the past decade. Debits from these banks reflect the pattern
TABLE XIV
BAM DEBITS FOR THE CITY OF MISSOULA
FOR THE YEARS 1953-1964
(In thousands of dollars)

Year

Bank Debits

Year

Bank Debits

196k

$601^,323

1959

$U50,657

1963

525,30li

1958

389,599

1962

487,810

1957

361,050

1961

199,59h

1956

361,348

1960

484,219

1955

320,193

Sources Federal Reserve Bank of Minneapolis.
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of the steady increase in business activity over the past ten years.
Other factors, such as price rises, also affect the pattern of bank
debits} however, most of the indicated increase in general business
activity may reasonably be attributed to increased income and employment
in the four industries s government, trades, manufacturing, and services.
The leveling effect in 1956 and 1957 is a reflection of decreased
activity due to the general economic recession of 1957. Approximately
one-sixth of the increase in total income between 1956 and 1961 was
attributed to manufacturing. The total payroll of the Waldorf-Hberaer
plant accounted for 30 per cent of the increase in total wage and salary
disbursements and one-fourth of the increase in income in manufacturing
for the same period. In an area where total income amounts to over $100
million per year, the addition of annual payrolls of over $2 million,
while not having a stimulating effect, will have a significant effect
on general business activity, especially when coupled with additional
plant spending of $10 to $15 million per year. Thus, plant and employee
expenditures have provided a steady impetus to a growing economy and
have made a direct influence on the continuous rise in bank debits.
Bnployee Expenditures
The problem of determining the growth in trades and services due
to new employment and income created by a single new enterprise is al
most always complicated by other influences. Following the Korean War,
the county continued to experience a mild expansion, reaching a peak in
1956. The recession during the following year caused a slowdown in
general business activity and employment in 1958 fell to 1955 levels.
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Wages and salaries in the trade and service industries declined by over
2 per cent and employment dropped by 7 per cent from 19^7 to 19^8.
Other industries were hit much harder, with employment in the construc
tion industry declining by nearly 18 per cent. Added employment at the
Waldorf pulp mill, totaling about 100 personnel in 1958, prevented fur
ther declines in the trades and services. These workers and their
families buy groceries, clothing, household goods, etc., and patronize
local barber shops, laundries, repair services, etc.
Even though the recession dampened activity in the principal trade
center of Missoula city in 19^7-19^8, the total number of establishments
and the total number of employees in the trades and services in both the
city and county increased during the four-year period from 19^h to 1958
(Table XV). The number of establishments in these industries in the
city of Missoula increased from 579 to 611, a gain of thirty-two firms,
while the remainder of the county recorded an increase of twenty-four
firms. The number of employees in the retail trades and services showed
an increase of 25 per cent for the city and over 27 per cent for the
total county during the four year span.
Since a very high percentage of the plant's employees reside in
or near the city of Missoula, most of their purchases and expenditures
occur in the city. Those residing in the rural outskirts would also do
the bulk of their trading in the city, since the small communities in
the far reaches of the county cannot offer the selection, prices, and
service of the larger shopping centers. In 1958 Waldorf was spending
about $2,000 a day for its payroll, the bulk of which probably was re
circulated in the Missoula community. While such an amount is not large
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TABLE XV

NOMBSi OF ESTABLISHMMTS AND EMPLOYEES, TRADE AND SÏSVICE
INDUSTRIES, MISSOULA COUNTY AND CITY, 1954 AND 1958

Establishments
Wholesale Trade
City County

Retail Trade
City County

Services
City County

Year

Total City

195k

579

57

66

336

130

186

223

1958

611

71

83

337

U3b

203

258

Employees
Wholesale Trade
City County

Retail Trade
City County

Services
City County

Year

Total City

195b

2,229*

W

585

1,708 1,911

521

55b

1958

2,79b*

530

73h

2,086 2,376

708

770

W: Withheld to avoid disclosure.
Excludes wholesale trade.
Source: U. S. Department of Commerce, Bureau of the Census, 195U and
1958 Census of Business.
in relation to total spending figures, employee expenditures have played
a small but significant role in supporting Missoula's trade and service
industries.
Transportation
Two railroad lines, the Milwaukee and the Northern Pacific, serve
the Waldorf-Hoemer plant. It takes eleven to twelve rail cars each day,
at a cost of about $1,000 per carload, to ship out the daily output of
600 tons of pulp and linerboard. Chemicals, such as lime, salt cake.
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chlorine, starch and caustic soda, are shipped in from other states at
the rate of about one carload per day. About $0 per cent of the total
daily requirements for wood chips is delivered to the plant in twentyfive to thirty-five rail cars at a cost of $1^0 per carload, or about
$l|.,500 per day. This traffic accounts for about one-fourth of the total
monthly plant expenditures. County railway freight statistics are not
available, thus a comparison cannot be made; however, without the exist
ence of the pulp and paper mill, local railroads would forego about
million of income annually, and would have forfeited approximately $20
million over the past eight years.
Shortly after the pulp mill was constructed in 19^7, the Missoula
Cartage Company was established to operate a fleet of trucks for the
purpose of hauling wood chips from various mill sites to the Waldorf
plant. Currently, the firm's twenty trucks haul from eighty to one hun
dred loads daily from thirteen sawmills, including the seven suppliers
located in Missoula County. The trucks travel about 2.5 million miles
per year and cost the company over one-half million dollars in annual
operating expenses for such things as fuel, oil, and tires. The company
employs about thirty-five persons with an annual payroll of approximately
$275,000, the bulk of which is spent in the Missoula area. In addition,
most of the supplies and even some of the trucks are purchased from local
firms. Thus, the company plays an integral role in the transportation
of raw materials for the pulp mill and not only contributes a significant
sum to total county income but, by offering steady year-round employment
to thirty-five workers, aids in the stability of the local economy.

79

Property Taxes
Among the most frequently cited benefits of new industry is the
enlargement of the local tax base. Often this is one of the principal
motives in attempts to attract new industry to an area. In some instances,
special inducements are offered to a new plant by state or local govern
ments. These may take the form of temporary tax concessions while the
enterprise is being established or the provision of some special services
by local governmental units.
Approximately 60 per cent of all state and local tax revenues in
Montana come from the general property tax. County and local governments
and school districts depend heavily upon revenues from property taxes for
their operation. The Waldorf-Hoemer pulp and paper plant, representing
a large investment in plant and equipment (currently around $25 million),
added a significant portion to the Missoula County tax base. In addition
to the general property tax, the company pays the state corporation
license tax, state unemployment insurance, and federal taxes. This sec
tion, however, is concerned only with the effect of taxes paid to îttssoula
County and other local governmental units.
In 1957 the total assessed valuation of property in Missoula County
was $89 million. Four years later in 1961 it had risen to $106 million.
The assessed valuation of the Waldorf-Hoemer plant, $1.9 million, ac
counted for 11 per cent of the increase. Throughout the existence of the
plant, Waldorf property has typically accounted for from 1.7 per cent to
2.0 per cent of the total taxable valuation of the county (Table X?III).
While this amount

(2%)

is hardly large enough to make a significant
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influence by itself, the increase in taxable valuation from 19^7 to 19$9
prevented the county mill levies from rising, while average mill levies
for the state showed an Increase of 7»? mills over the same period.
Missoula has long had levies (for state, county, and school purposes)^
well above the average for all counties in the state (Table X7I). In
1959, prior to the general increase in I960, the average mill levy for
the county came within lit.5 mills of the state average, making this the
narrowest gap between the two averages in the past ten years.
TABLE XVI
AVERAGE MILL LEVY FOR ALL PURPOSES EXCEPT CITIES AND TOWNS,
MISSOULA COUNTY AND STATE, 1957-196%

County

State
Average

Year

County

State
Average

196ii

129.75

103.21

I960

12k.26

98.80

1963

132.65

107.73

1959

111.95

97.45

1962

122.88

101.29

1958

112.2b

93.51

1961

119.62

101.12

1957

111.50

89.96

Year

Source: Montana State Board of Equalization, Biennial Reports.
The Increase in taxable valuation in 1961 in part reflects the
addition of the paper plant to the Waldorf pulp mill and, as shown in
Table XVI, county mill levies declined by lt.62 mills from I960 to 1961.
County mill levies have increased at a rate of only about one mill per
year in the past four years; however, the county average remains well

^Cities and town levies omitted for comparative purposes. State
levies are the same for all counties.
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above the state average.
Another and more meaningful comparison of property tax experience
in the county and the state is provided by total dollar levies. Between
19^7 and I96I the total Missoula County property tax bill for state,
county, and school purposes increased from about $2.9 million to $b«3
million, or 1^6.7 per cent, while comparable property taxes for the state
as a whole rose 20.3 per cent. Approximately 20 per cent of the increase
in Missoula property taxes was paid by the Waldorf-Hoerner Paper Products
Company, and when its payments are deducted from total county levies,
increased payments by all other county tax payers, while still well
above the state figure, decline by about 10 per cent to approximately
37 per cent.
Total property tax payments by Waldorf have ranged between $80
and $90 thousand dollars per year in the past four years and in 196b
amounted to slightly more than $90,000 (Table X7II), Tax payment per
centages by the plant in 196ii for all purposes were: State, 1| per cent;
county, 32 per cent; general and high school, 2k per cent, and school
district liO, I4O per cent.
Table X7III indicates the proportion of taxes levied for specific
purposes accounted for by company payments. The plant's contribution
to the county government has ranged between 1.7 per cent and 2.0 per
cent of the total taxes levied for county purposes between 1958 and
1961i. Dollarwise, payments amounted to from $19 to $29 thousand»

These

funds are used for such purposes as general governmental expenses,
bridges, roads, county airports, aid to the poor, county fairs, library,
weed control, and bond interest and sinking funds. Because practically
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TABLE XVII
DISTRIBUTION OF WALDOEF-HOERNER PROPERTY
TAX PAYMENTS FOR ALL PURPOSES
AMONG VARIOUS GOVERNMENT UNITS

Year

Total

State

Missoula
County^

General &
High School

School
District i^O

196b

90,731

3,679

29,216

21,696

36,UO

1963

82,955

l4,li59

2k,Ôlk

23,212

30,k70

1962

87,166

4,671

25,357

12,752

bb,386

1961

88,933

5,239

26,301

12,830

44,563

I960

73,213

3,726

21,327

10,269

37,891

1959^

NA

NA

NA

NA

NA

1958

53,083

U,61i7

18,927

9,977

19,532

1957

1,133

3h

751

105

243

^Includes special fire and irrigation levies.
^Tax data not available for year 1959.
Sources

County Treasurer, Missoula.

83
TABLE XVIII

WALDORF-HOERNER PROPERTY TAX PAYMENTS AS PER CENT OF TOTAL
TAX LEVIES, VARIOUS GOVERNMENTAL UNITS, MISSOULA COUNTY
1957-1964

County

Year

Taxable Valuation
W-H % of Total

$31,970,134 $579,433

1964

1.82

County Purpose
% of Total
W-H

Total

$1,492,755 $29,216

2,0%

1963

31,023,489

540,553

1.7

1,331,150

24,814

1.9

1962

29,913,230

583,883

2.0

1,259,959

25,357

2.0

1961

29,260,813

582,204

2.0

1,285,233

26,301

2.0

I960

28,255,117

465,722

1.7

1,252,274

21,327

1.7

1959

27,221,010

NA

NA

1,182,945

NA

NA

1958

26,696,602

464,722

1.7

1,054,959

18,927

1.8

1957

24,949,128

4,714

929,635

751

*

General & High School^

*

School District #40

1964

$1,223,815

$21,696

1.8%

1963

1,236,449

23,212

1.9

268,203

30,470

11.4

1962

653,893

12,752

2.0

357,465

44,386

12.4

1961

644,873

12,830

2.0

363,173

44,563

12.2

I960

621,249

10,269

1.7

352,912

37,891

10.7

1959

586,389

NA

NA

NA

NA

NA

1958

573,931

9,977

1.7

183,497

19,532

10.7

1957

539,793

105

$298,467 $36,140

NA

243

12.1%

*

NA Data not available.
* Data insignificant»
^High school district taxes excluded.
Sources

Montana State Board of Equalization, Biennial Reports. July 1,
195!;-June 30, 1961i. Waldorf-Hoerner data from County Treasurer.
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no special county services have been provided for the plant, the WaldorfHoerner payments for county purposes represent largely a net gain. One
exception is a short section of paved road leading from the main highway
to the plant, which was paid for by joint company, county, and federal
funds. The road is repaired and cleared of snow by county maintenance
crews.
In addition to levies for strictly county purposes, Waldorf-Hoerner
contributes about 2 per cent of the general school levies. These monies
are distributed to all elementary and high schools in the county. In the
past two years these payments have exceeded $20,000 per year. The plant,
therefore, has benefited not only School District li.O in which it is lo
cated, but all districts in the county. Because of the wide residential
dispersion of its employees throughout the county and in the city of
Missoula, many of these districts have plant related children in attend
ance.
The plant's impact upon the finance of School District 1^0 was much
more pronounced than its effect on general schools and county government,
Waldorf-Hoerner's tax payments have accounted for from 10 to 12 per cent
of the total district tax bill since 19^8 (Table XVIII), and in 196b
amounted to more than $36,000. These funds are applied to a general
purpose, transportation, tuition, retirement, special high school uses,
and bond interest and sinking funds. Of the nineteen school districts
in Missoula County, District I4O mill levies have consistently been above
the average, and in 196k, with a range of 27,99 to 87.61; mills, the dis
trict's levy of 62,37 was nine mills above the average. It is difficult
to measure the direct effects of the plant on the district tax structure
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from the information available, and while the tax levy increased by al
most 50 per cent between 19$8 and 196b, one factor in keeping the school
levies from rising further was the addition of the pulp and paper mill
properties to the district tax base.
In 19^7 the assessed valuation of School District I4.O was $2.6
million and by 1961 had increased to $it.7 million. Over 90 per cent of
this increase was attributable to the Waldorf-Hoemer plant, whose hold
ings were assessed at over $1.9 million. During the same period, taxable
valuation in the district soared from #31^,000 to $1.5 million, with
company properties accounting for 90 per cent of the increase (Table XIX).
Since 1961, the plant has accounted for over

38 per cent of District UO's

total taxable valuation. Waldorf-Hoemer has thus taken a considerable
burden from the shoulders of individual taxpayers and commercial property
owners, unquestionably more than offsetting the increased enrollments
and costs which are due to its presence in the district. Few school
districts are so fortunate.
Of the five high school districts in Missoula County, the Frenchtown iiO district, in which the plant is located, has generally had higher
tax levies in the past five years than the Missoula, Alberton, Florence,
or Arlee districts (Table XX), The main reason for this is that a new
building was constructed about five years ago, requiring an increase in
the tax levy} another reason is that the cost per pupil is higher in a
school which offers a well diversified curriculum and is confronted with
a small enrollment. Even though the levy has declined by eight mills
since

i960, it still remains well above the other districts. Frenchtown

1^0 was the only high school district to increase its levy last year.
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TABLE XIX
VALUATION AND TOTAL TAX LEVIES FOR SCHOOL DISTRICT kO,
MISSOULA COUNTY, 19^7-196k

Tear

Assessed .
Valuation

Total p
Mill Levy

Total
Tax Bill

196k

$k,785,k2L

62.37

$298,467

1963

4,757,90k

56.37

268,203

1962

4,702,253

76.02

357,465

1961

4,744,257

76.55

363,173

1960

4,337,655

81,36

352,912

1959

4,273,836

NA

NA

1958

4,365,857

42.03

183,497

1957

2,689,349

NA

NA

School District 40

Taxable Valuation^
W-H Property

% of Total

196k

$1,512,126

$579,433

1963

1,475,938

540,553

36.7

1962

1,508,002

583,883

38.7

1961

1,533,122

582,204

38.0

I960

1,409,143

465,722

33.1

1959

1,397,485

NA

NA

1958

1,445,685

464,722

1957

934,837

4,714

NA Data mot available.

38.3$

32.1
*

^ Data insignificant.

Sources ^County Assessor, Missoula;
Mill Levies.

of Montana, Property Tax
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Comtrtbatioas by the plant, which amoimted to $57,836 in 196b for both
elementary and high school purposes, hare helped to relieve other tax
payers in the district from paying still higher levies.
TABLE XX
HIGH SCHOOL DISTRICT LEVIES IN TOTAL
MILLS, MISSOULA COUNTY, 1960-1964

High School District

1960

1961

1962

1963

1964

MCHS

12.78

I5.81i

17.54

21.32

17.18

Frenchtown

35.9k

33.70

32.77

23.96

27.53

Alberton

29.86

31.75

31.83

25.87

19.51

Florence

2ii.U7

23.97

22.72

19.80

18.33

Arlee

15.35

16.10

18.25

21.13

14.52

Source: State of Montana, Property Tax Mill Levies for Fiscal Years
I960 to 1961t.
The Union and Its Effect on the County Wage Structure
Shortly after the initial operation of the pulp mill in the fall
of 1957, Local No. 885 of the Pulp, Sulphite, and Paper Mill workers
Union was organized, with a charter membership of seventeen persons. A
month later the local union boasted a membership of fifty workers, and
after three years of steady growth and a sizeable increase with the
addition of the paper mill in I960, the number of union workers had
grown to over ninety. Since I960, membership has increased over twofold
and today Local No. 885 lists 210 workers.
An attempt was made to measure the effect of the pulp and paper
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imlon wage scale on the county wage structure. For comparison purposes,
a union wage schedule from one of the larger, local sawmills was selected
as a representative cross-section of the lumber and wood products indus
try in the county.
From i960 to 1962 the lumber industry showed a slight increase in
the wage schedule of two cents per hour, or an average raise of only one
cent per hour per year for most grades. From 1961 to 1962 the pulp and
paper industry recorded a much higher increase of six cents per hour in
the base rate, a range of increase of six to thirteen cents, with most
grades receiving a six to eight cents per hour boost for the year. From
1962 to 196k the pulp mill showed a much broader range of increase, from
nine cents to sixty-two cents, compared to nineteen cents to thirty-two
cents for the lumber company; however, the range of concentration was
relatively close for both industries, twenty cents to thirty cents for
paper and nineteen to twenty-four cents per hour raise for most grades
in the lumber industry for the two-year period.
The general raise in wages and the comparatively narrower range
in increase of the lumber industry in the past several years can partly
be accredited to recent improvements in operations and cost reductions
through automation. These innovations have resulted in a rise in the
general skill level of lumber workers, eliminating certain low grade
tasks, and thus increasing the overall wage structure. It should be
kept in mind when examining Table XXI that the pulp and paper industry
in general requires a higher degree of skilled workers and would, there
fore, be espected to maintain a higher wage schedule than the lumber
industry.
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TABLE XXI

COMPARISON OF HOURLY WAGE RATES FOR LUMBER
AND PULP AND PAPER, 1962 AND 1961

1962
Lumber' Pulp & Paper

196U
Lumber Pulp & Paper

High

$3.0$

$k.03

$3.37

$L.62

Low

1.97

2.31

2.16

2.k8

Average

2.18

2.77

2.1iO

3.00

Average annual wage^ 1,360.00 2,210.00

it,800.00 6,000.00

COMPARISON OF AVERAGE ANNUAL WAGES, 1962 AND 1961

Year

Lumber

Pulp &
Paper

Missoula
County

Montana
ManuAll covered
facturing Industries

1962

$lt,360

$$,$iiO

$L,L92

$5,328

$U,$66

\96k

li,800

6,000

4,772

5,615

1,759

^Computed on the basis of 2,000 hours per year tiroes the average
wage of all classifications.
Source: Lumber and Sawmill Workers Union Local No, 2685j Pulp, Sulphite,
and Paper Mill Workers Union, Local No. 88$; Unemployment Com
pensation Commission of Montana,
In 1963 the lumber company negotiated for a three year package
deal with the union, offering a nine cent per hour raise for all grades
in I963-6I4 and an eight cent per hour raise for all grades in the follow
ing year. In 1961i the pulp and paper plant also bargained for a three
year package deal with the union, offering hourly wage increases close
to those of the lumber industry, six cents per hour in the base rate, a
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range of six cents to twelve cents, and a range of concentration of six
to eight cents per hour for most grades for 196k-6^.
Table XXI is a comparison of hourly wage rates for both the luîaber
and pulp and paper companies for the year 1962 before the package deal
negotiations, and the year 196b after the bargaining. As is shown, the
pulp and paper company offers a much higher maximum and minimum hourly
wage rate and a wider rate range than the lumber company, and, if an
average of all classified wages is computed for each industry, the pulp
and paper company exceeds the lumber company average hourly wage rate
by about sixty cents per hour for both years. The bulk of the wage
classifications for both industries appear at the low end of the scale,
between the minimum and average hourly wage rates.
A comparison of average annual wages for various industries for
the same two years is also given in Table XXI. The pulp and paper
industry average annual wage exceeds state and county averages and also
the average for the lumber industry. Lumber, while being relatively
close to both county averages and state averages for all covered indus
tries, falls considerably short of state manufacturing figures and the
average annual wage for the paper industry.
JVom the foregoing discussion it would be difficult to state with
certainty that the wage scale of one industry had a direct effect on the
wage schedule of the other. However, the fact that the pulp and paper
plant has consistently paid significantly higher wages throughout the
wage structure, offers a higher average annual wage, and has matched or
exceeded annual hourly wage rate increases, would certainly have an in
direct influence on wages in the lumber industry. It would no doubt
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provide a definite impetus to the lumber company and the Lumber and Saw
mill Workers Union to strive for higher wages, greater increases, and
more benefits for their workers. The fact that both industries nego
tiated for package deals for wage schedules and benefits in recent years
of comparable amounts, substantiates this premise.
Throughout the eight year existence of both the company and the
union, labor management relations have been considered as excellent.
The few grievances that arise each year are generally settled at the
local level, and thus far, no grievances have gone to arbitration. Ab
senteeism has been low despite adverse driving conditions during winter
months, as has been turnover, with only about five men per year leaving
and entering the plant's labor force. The company also reports a good
safety record with the paper plant recording h70 accident free work days
and the pulp mill 1^0 accident free work days in September of 1965.
Stream and Air Pollution
Most of the industry in western Ifontana is related to wood products,
which emit contaminants, and under the proper conditions produce smog and
haze.

Complicating the situation are geographical and meteorological

characteristics of the area. Mountain valleys with their frequent temper
ature inversions form traps for the pollutants, and the prevailing winds
are neither strong enough or frequent enough to blow the contamination
out of the valleys. As a consequence, smoke from stacks, fallout from
wood burners, and odors from industrial plants cause eye irritation and
unpleasant breathing. Montana residents, being proud of the fresh moun
tain air and wide open spaces and being very sensitive to any contamina
tion by industry, naturally complain.
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OH July 1, 1961, the Montana State Board of Health began sampling
the air in seven Montana cities. The findings, although not conclusive
or definitive, were illuminating and disturbing. On the basis of a
year's sampling the Board of Health learned that the total suspended
particulate in the air over Missoula city exceeded that of such cities
as Los Angeles, Chicago, Cincinnati, New York, and San Francisco, and
was substantially higher than any other city in the state, except Libby.
The Board also found that the highest total particulate loadings were
observed in the winter (strong inversions or long periods of stagnation)
and spring (dust raised by higher winds). The average annual wind speed
in Missoula is 5.9 miles per hour, which is conducive to the buildup of
air pollutants in the Missoula area. The study revealed that emissions
from combustion operations totaled 168.$ tons per day averaged over the
year, and that industrial and commercial firms accounted for 27 per cent
of the totals^
Source
Industrial and commercial
Domestic
Vehicular
Total

Emissions

% of Total

h^<>90
11.26
111.35

27.2
6.7
66.1

168.51

100.0

The result has been that industry has undertaken to reduce air
pollution by installation of more efficient combustion systems and by
reduction of burning of wood waste. The purchase of mill residues in
the form of wood chips and hog fuel by the pulp mill has served to help

^Montana State Board of Health, Division of Disease Control, A
Study of the Air Pollution in Seven Montana Cities. July 1961-July 1962
(Helena, Montanas Montana State Board of Health, 1962), p. 83.
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reduce fallout and smoke, previously emitted by the tepee type wood
burners, from many of the large lumber mills in the vicinity of Missoula.
Pulp cannot be made without an odor. Research has revealed that
one part of odor in a billion is noticeable to the human nose. Normally,
the gases should fall out within 1,5 miles of the plant because they are
substantially heavier than air; however, dispersion is diminished under
foggy or heavy cloud conditions. The odor comes largely from sulphur
compounds in the early phase of the manufacturing process when the chips
are being cooked to release the wood fibers.
Long before the Board of Health study and shortly after the pulp
mill was constructed, Waldorf began taking measures to prevent air and
stream pollution. In 1958 the company spent about a half million dol
lars on equipment aimed at removing the odor from operation of the mill.
According to the then company president, N, H. Sandberg, "the company
has installed every device known to the industry which will minimize
both odor and stream pollution hazards, and a constant study program
is being conducted to keep on top of those two risks,Efforts con
tinued throughout the history of the plant and in early 1965, WaldorfHoemer began operating a $70,000 oxidation tower, which oxidizes spent
cooking fluid, stabilizing sulphur compounds in the liquid, and thereby
preventing them from being passed into the atmosphere. The project costs
about $19,000 a year for operating power and is aimed solely at reducing
odor from the plant. It is the third one of its type in the entire kraft
paper industry.

^The Daily Missoullan. February 9, 1958.
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Presently, some $00 acres of large settling lagoons are being
employed to check fluids leaving the plant before entering the Clark
Fork River. They are necessary as a safety factor in the control of
efflueats entering the river and as a means of preventing loss of valu
able chemicals which may result from human error. Since the lagoons are
a major source of odor, reduction in their use during normal operations
minimizes odors emanating from the plant, A further measure was taken
in March of 196L with the stai-t up of a $50,000 surface condenser de
signed to reduce water consumption by 20 per cent and to eliminate
odorous gases by reducing the amount of hot water discharged into the
cooling ponds, which causes steam carrying the gases. Waldorf-Hoeraer
has cooperated with the State Board of Health, State Fish and Game
Commission, Montana Water Pollution Council, and several local agencies
in solving the problems of industrial contamination.
Research and Development
In early 196$, Waldorf-Hoemer entered into a long-term agreement
with the Industrial Development Center of the Engineering Research Labor
atories at Montana State University for obtaining technical assistance
and research and development facilities. The scope of the contract is
to study by-product development, process improvement, chemical savings,
odor abatement, waste recovery, and other engineering problems. The
plant maintains its own laboratory for testing, sampling, and checking
paper quality. Some of the equipment and modifications outlined in the
next chapter under a two-year plant expansion program, were developed by
Waldorf-Hoemer personnel.

CHAPTER 7

SUPPLY AND DEMAND FORECASTS FOR FOREST
PRODUCTS AND PULP AND PAPER
Whenever long range supply and demand forecasts are used, certain
basic assumptions about the national economy must be made. First, for
purposes of this report, it is assumed that there will be no wars or
serious depressions during the next ten year period; second, that the
United States economy will show a steady and continued rate of growth
of about II per cent per year with a high level of income and growth;
third, that long range trend lines are based on past perfomance of the
economy plus the outlook for the future; and fourth, that personal in
come will remain in the same proportion to gross national product (GNP)
as in the last decade, 70 per cent, and that both indicators will be
expressed in 1955 dollars. Based on these assumptions, U. S. popula
tion is expected to reach a level of 22k million by 1975, GNP will in
crease to $770 billion, and disposable personal income (personal income
after taxes) will climb to $51;0 billion.
Population, GNP, and disposable personal income increases all
mean a continued growth in the demand for forest products. As popula
tion expands, more homes and buildings will be constructed, more paper
and board products used. Higher per capita incomes mean higher levels
of living. Homes will be larger and more elaborate, per capita consump
tion of goods and services (including forest products and paper) will
increase, and more new and unforeseeable uses for wood will be developed.
Automation and increased productivity can be expected to play an
increasingly important role in the future production of forest products.
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Those sectors of the industry which can make the greatest use of automa
tion will expand at the expense of others. Pulp, plywood, and particle
board would therefore have the advantage over lumber. Major technologi
cal changes will probably be in the direction of more complete and
economical use either directly or through by-products of the wood now
wasted in manufacturing.
Long run projections hold proniise for a continuing increase in
the national demand for forest products, but with continuing shifts be
tween products. The projection for pulp and paper is toward a continuing
high rate of expansion. The projection for plywood is also toward a
continuing increase. While substitutes will continue to take away mar
kets for lumber, the demand in general is expected to increase at a
steady rate. New products are expected to become increasingly competi
tive with lumber, plywood, and pulp products and can be expected to take
more of the market in the future.
National Forecasts for Pulp and Paper
The consumption of all grades of paper and paperboard will in
crease from about forty-two million tons in 196L to about sixty-four
million tons in 1975, an average rate of increase of about 3.9 per cent
a year, compared to an average annual rate of increase of about 3.6 per
cent since 19?3. However, this increase in consumption will not be
evenly distributed. Newsprint is expected to grow at a rate of less
than 2 per cent, sanitary and tissue grades will increase at a little
over U per cent per year, no significant growth is seen for wrapping
and shipping paper, containerboard should grow at a rate of well over
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5 per cent per year over the coming decade, and boxboard (if plastics
do not succeed in displacing these paperboards at a faster pace than in
the past) will increase from

million tons in 1961+ to about eight

million tons by 1975, a rate of increase of about 1;.5 per cent a year.
It is estimated that in 1975, total pulp production in the United
States will reach about fifty-one million tons compared with about
thirty-two million tons in 196k, an increase of almost two million tons
a year. On this basis, the pulpwood requirements in the United States
will increase from about forty-nine million cords in 196U to about
seventy-seven million cords in 1975, an increase of Ii.2 per cent per
year. Hie above projections were based upon Stanford Research Forecast
figures,^
Businessmen in the pulp and paper industry are optimistic for
several reasons:
(1) Continued strong rise of domestic consumption of paper and
board products.
(2) Rising exports—ten years ago U. S, producers shipped less
than 700,000 tons abroad; in 1963 they sent twice that much.
(3) Import lull—imports have risen barely 90,000 tons since
I960 and are almost exclusively in one grade, newsprint,
(k) New products.

This optimism is reflected in a wave of expansion with over a dozen
multi-million dollar pulp mills being built on the West Coast of both

^A. K, Beggs, "The Industry Looks Ahead," 1965 Pulpwood Annual.
edited by Pulp and Paper Magazine, May 10, 1965, pp. k7~h9.
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the United States and Canada, in the South, and in the Northeast. It
is estimated that in the South alone up to eight new plants are in the
planning stage. New finishing plants are being constructed, and old
ones are being modernized.
Do we have sufficient wood resources in the United States to
support an increase in pulpwood requirements of over $0 per cent in the
next ten years? National lumber production is predicted to be about
forty-seven billion board feet by 1975. The South is not expected to
meet requirements for timber of sufficient quality to provide an ade
quate economic raw material base for lumber, plywood, and veneer pro
duction, unless substantial changes in current forest management
measures are taken. We therefore turn to the western region.
I. PROJECTIONS FOR THE WEST
The Lumber Industry in 197$
The expectation in the western region is for large, continued
production of both softwood lumber and plywood from the still large,
old growth, and the widespread use of mill residuals as pulpwood. As
suming that national lumber production will be about forty-seven billion
board feet by 1975 and applying long ran trends for the West to this
estimate, anticipated western production in 1975 would be about 31.5
billion board feet (Table XXII), or 67 per cent of the total, compared
to 60 per cent in 1962. Looking at future lumber production in the
southern and northern areas, it appears that any changes in their posi
tion will not be abrupt or large; therefore, it is highly probable that
the West's percentage share of the national total will continue to rise.
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though probably at a diminishing rate. If this is the case, lumber
production in the West will probably more closely approach 28.0 billion
board feet than 31.S billion board feet (Table XXII). For either estim
ate, Montana will contribute lid per cent of total lumber production in
TABLE XXII
ESTIMATED LUÎ-ÎBER PK)DUGTION IN THE
WESTERN STATES IN 1975

Billions of
Per ceni
Board feet

State

Billions of
Board feet

Per cent

Oregon

11.84

37.6

10.08

36.0

California & Nevada

11.62

36.9

8,1^0

30.0

Washington

3.69

11.7

5.60

20.0

Idaho

1.89

6.0

1.5k

5.5

Montana

1.29

li.l

1.15

li.l

Arizona

0.1i7

1.5

0.1+2

1.5

Colorado

0.35

1.1

0.31+

1.2

New Mexico

0.13

O.li

0.22

0.8

Wyoming

0.13

O.ii

O.llt

0.5

Utah

0.09

0.3

0.11

o.li

31.50

100.0

28.00

100.0

Total

Sources Guthrie and Armstrong, Western Forest Industry—-An Economic
Outlook.
the West in 1975, and 6 to 7 per cent in the Northwest, with its total
output expected to increase over the ten year span. The dominant posi
tion of the Pacific Northwest (Washington, Idaho, Oregon, and Montana)
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in the production of lumber in the western region can be seen from Table
XXII. These four states account for approximately 60 per cent of the
total output in the West, and if taken together with California and
Nevada, they produce over 95 per cent of the total for the eleven westem states.
Palp and Paper Industry in 197%
The future rate of growth in the pulp and paper industry both
nationally and in the West is expected to be substantially greater than
in the lumber industry. Assuming that the total volume of pulpwood con
sumed in the United States in 1975 will approach seventy-seven million
cords as predicted and that the western states will increase their share
of total U, S, pulp and paper manufacture and therefore of pulpwood con2

suraed, it is estimated that western pulpwood consumption will be about
25 per cent of the U. S, total by 1975. This would indicate an estimated
consumption of seventeen to nineteen million cords. If this projection
is realized, pulpwood consumption in this area will be 90 to 110 per
cent higher in 1975 than in 1961.
As mentioned previously, practically all of the paper and paperboard and about two-thirds of the pulp produced in the western states
is consumed in this same region.

Consequently, most of the expansion

in the demand for the products manufactured by western pulp and paper
mills will be tied to the rate of growth of population and income and
of manufacturing in the West, The population and manufacturing of the

^Based on the premise that the North will continue to decline
and the South will maintain or increase slightly its share of the total
pulpwood consumed in the United States in the next decade.
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western states have been increasing more rapidly than those of the United
States as a whole and also per capita incomes are higher than the U. S.
average. Thus, a rapid rate of growth in the manufacture of pulp and
paper products is to be expected in the future.
It is apparent that not all of the seventeen to nineteen million
cords of pulpwood to be consumed will be in the form of logs. Inasmuch
as the production of sulphate pulp in the West will probably expand more
rapidly in the future than other types of production (Appendix A), it is
logical to assume that the use of mill residue will become increasingly
more important. It is therefore reasonable to expect that by 1975 a
higher proportion than at present of the pulpwood used by western pulp
mills will be mill residue; over one-half of the pulpwood consumed by
these mills in 1975 will be chips, provided this quantity will be avail
able from sawmills and plywood plants. This will mean an estimated nine
million cords, or 1,1$0 million cubic feet of residue, will be used by
pulp mills. However, it is estimated that close to five billion cubic
feet of logs will be used by the lumber and plywood industries in the
West by 1975.^ If 30 per cent ($0% wood, 30% coarse residue, 20% saw
dust, bark, shavings) of this five billion, or 1,500 million cubic feet,
are coarse residue, this will be more than the estimated 1,150 million
cubic feet necessary to supply half of the requirements of pulp mills.
Thus, the West should have no trouble in providing pulpwood requirements
needed to produce one-fifth of the nation's production ten years from
now.

^Guthrie and Armstrong, Western Forest Industry—An Economic
Outlook (Baltimores The Johns Hopkins Press, 1961), p. 220.
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Outlook for the Montana Forest Products Industry
The strength of any production area nationally will depend upon
its continuing ability to compete with other regions. Montana's wood
products industry had its greatest growth during a boom period of ten
years following World War II, and appears to have held its own since
1956, during a period of reduced demand and price. No marked shift to
new production regions within the United States appears imminent. Ex
pansion of pulp and plywood mills in the Southeast will be felt by a
reduction of the rate of expansion in Montana rather than in a decline
in present production. However, it is important that Montana's industry
remain current with new technological developments, so that its level
of efficiency is equal to that in other regions, thereby maintaining
its share of production in the West.
The future appears to hold no promise of a building boom on the
one hand, nor a recession on the other. The price for wood products is
likely to continue at a low level relative to 1956. Under these condi
tions the successful mills of the future in Montana will be those which
can adjust their production to operate profitably. The trend toward
larger mills, integrated operations on a plant basis, and integrated
companies on a community basis will no doubt play an increasing role in
the future of Montana's forest products industry.
Since 1957, the trend in production has been upward with little
increase in the labor force, denoting a shift to modernization and auto
mation and increased productivity. In the future, at a stable level of
production, there would be a drop in the number of people employed as
machinery increasingly substitutes for labor. Major additional employment
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In Montana's timber industry can be expected to come mainly from new
industries, such as pulp and paper, plywood, particle board, and other
secondary manufacture. Additional employment could be created by
shifts in timber supply, such as the use of roundwood logs for pulpwood or the use of small logs in farm woodlots for lumber.
Therefore, the timber industries can expect to face a new set of
conditions. Changing technology and changing demand will require an
adjustment by the industry to meet new productions and marketing con
ditions. Stability of Montana's vast resource of timber through sus
tained-yield and allowable-annual-cut forestry programs may not be as
important as the ability of the industry to economically produce and
sell its wood products. Presently, 95 per cent of the timber cut in
ffontana is made into lumber and dimension. Unless the industry can
adjust to changing methods and production of new products, it may find
itself unable to compete on the regional or national markets.
The lumber industries can expect also to face increasing competi
tion for the use of Montana's forest lands. Montana has beautiful
mountain scenery, pure streams and mountain lakes, and most important,
space. These attributes are valued highly by its residents in making
the state a good place to live and also as an attraction to a growing
tourist industry. Montana communities are becoming more wary of indus
trial development; anti-pollution laws will probably become stricter, as
protection against contamination of water and air.
Therefore, the wood products industry will have to consider more
and more the other uses of forest lands. Recreational use may reduce
the amount of land available for timber production, or it may increase
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the cost of production. Even if sustained-yield programs become second
ary to expansion, modernization, and marketing adjustments, maximum
utilization of forest resources will continue to be Important. Timber
harvests and recreational uses are in general compatible over a fairly
wide range. It will be important for the future of both Industries that
they work cooperatively toward the solution of future land-use problems.
Vast regions of standing pulpwood and small timber areas are a
potential source of raw material for pulp mills. However, since such
timber also exists in the southern Rocky Mountain region and the associ
ated mills are closer to market, any increase in production may move
into these states rather than Montana; however, Montana is better sup
plied with water for industrial use. The Missouri River is an important
consideration in the future of the pulp Industry in the state. These
and related topics are discussed In the next section.
From the above discussion, the future of Montana's forest products
industry does not appear to be overly bright. In order to maintain its
it per cent share of total tl, S, domestic softwood lumber production,
extensive planning and cooperation among all parties concerned must begin
now and continue well into the future. Secondary manufacture must be
highly considered, along with increasing the output of primary lumber
production. According to the U, S. Forest Service, Montana's forests
could sustain three times the number of full time jobs in primary produck
tlon and secondary production could increase more than eight times.

bpull Use and Development of Montana's Timber Resources. A Survey
Prepared for the Montana Delegation Relating to Developing the Potential
of Forest Resources in Montana, 88th Congress, 1st Session, Senate Docu
ment Number 9 (Washington: Government Printing Office, 1959), pp. 5-16.
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II. FUTURE OUTLOOK OF PULP AND PAPER
PRODUCTION IN MONTANA
The outlook for pulp and paper appears to be more optimistic than
that for the Montana forest products industry as a whole. From a national
standpoint, the demand for pulp and paper products will continue to rise;
from a regional standpoint, the West will play a more important role as
a producer of pulp and paper products in meeting this increased demand.
Expansion in the near future is expected in the states of Washington,
Oregon, and California, where sufficient supplies of roundwood and mill
residue exist and the mills remain relatively close to markets. However,
as development progresses and raw material reserves become fully utilized,
economies of production will reach into Montana and Idaho, where the two
basic resources, timber and water, are available in a plentiful supply
and few pulp mills are in operation. Danger of water and air pollution
appears to be limiting factors, more than pulpwood availability, in these
two states.
As pulpmills are installed, they may take any one of three formss
(1) Mills which utilize roundwood as a primary source of raw
material;
(2) Operations utilizing wood chipped from sawmill residues;
(3) Mills using both sources of raw material,
Pulpmills are not scavenger operations, but they are, and can be,
large outlets for a great volume of material of certain species and of
smaller size classes that wood producing plants find difficult or impos
sible to use. Pulpmills, wherever established and based on roundwood.
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are the key to close utilization of timber resources. The development
of pulping operations utilizing roundwood will have the most significant
effect on Montana's overall forest industry.
Free choice by sawmills of operating areas have left vast re
sources of pulpwood virtually untapped and volumes of good timber in
Montana, suitable for many uses, principally in the smaller size classes,
remain untouched. If a pulp mill were established in such an area, the
feasibility of other wood-using plants would be greatly enhanced. Road
costs could be shared; with a chance to dispose of its small logs, a
sawmill could effect a lowering of its costs and a substantial upgrading
of the quality and value of the material it processed. Conversely, a
pulpmill is in a stronger position iriien it can derive a part of its raw
material requirements from mill wastes, which have already had a free
ride to town as part of a log.
Statistics indicate, then, that there is a great amount of timber
suitable for pulp in Montana. It is good for this purpose as evidenced
by not only the Waldorf=Hoemer plant, but by the shipment of lodgepole
pine pulpwood to the Lake states. This fact is also confimed by the
plans of the St. Regis Company to install a plant near Libby. Studies
by the U, S. Department of Health, Education and Welfare in cooperation
with the Montana State Board of Health and the U, 8. Forest Service
indicate the feasibility of eight pulp plants in Montana, It is estim
ated, however, that under current lumber manufacturing processes, there
is sufficient mill waste for only one more mill; beyond that, pulp mills
will have to use roundwood for supply.
It can be said with considerable confidence that the wood needs
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for pulp will bring more pulp and paper mills into Montana»

Since the

ice has been broken by the establishment of Montana's first pulpmill in
19^7, it seems likely that others will follow in the future. Also,
papermills should closely follow the construction of pulp facilities.
Since the state of Montana is large in s^ze and diverse in topog
raphy and industries, an attempt has been made to evaluate the potential
of the introduction of pulp and paper manufacture into each of four
geographical sections of the state. While it is realized that finishing
and fabricating facilities are market oriented and will probably not
locate in the remote regions of Montana for some time to come, the feas
ibility of secondary manufacture of wood products through the establish
ment of pulp and paper mills, plywood and veneer plants, particle board,
door and sash manufacture, poles, etc., will be an important factor in
the future success of the forest products industry. The following studies
of the four Montana regions were obtained from a survey prepared for the
U, S. Senate by the Forest Service.^
Western Montana
This region contains the following population centers: Llbby,
Kalispell, Thompson Falls, Poison, Superior, Missoula, Fhilipsburg, Deer
Lodge, Hamilton and Butte.

About $0 per cent of the sawtlmber is larch

and Douglas-fir, 20 percent is ponderosa pine, 12 per cent Is spruce,
amd the remaining 18 per cent Is in various species. Although much of
the best quality sawtlmber has been cut during the past fifty years,
Inventory data now indicates

^Ibid.
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1^ per cent surface clear logs
20 per cent grade 2

surface clear)

liO per cent grade 3 (numerous small tight knots)
25 per cent grade it (low common logs)
The 1,23b,000 cords {^6% of the state total) estimated sustain
able annual production of pulpwood is the equivalent of about iilO million
board feet, and the base for several pulp mills. This is about one-half
of the volume now used for lumber—a huge raw material base that is now
making no contribution and which could be used without conflict with
existing industry. Actually, pulpmills could be a boon to existing in
dustry, principally because they can use to good advantage much of the
material developed in sawmill logging operations that is uneconomical to
use for lumber.
From a forestry standpoint pulpmills in conjunction with other
wood using plants are the solution to many problems in this area. Essen
tially, they are the means by which utilization can be improved. Better
utilization means easier fire protection. It means fewer tops and small
trees left in the wood, easier and less costly problems of area rehabil
itation and stand regeneration; it means the harvesting of areas that
need to be harvested and brought tmder management, but which are now
uneconomical for sawmills to utilize.
Southwestern Montana
This region includes the cities of Helena, White Sulphur Springs,
Townsend. Boulder, Three Forks, Bozeman, and Dillon, Estimated annual
sustainable production of pulpwood is 550,000 cords, or 25 per cent of
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total state figures. Integration of industry is needed i» this region.
The inventory and sustainable cut of pulpwood are enormous and a pulpwood outlet would make for a better industrial balance. A pulpmill would
find a mutually advantageous source of chips from sawmill residues and
would probably have the effect of increasing the operating margin of the
sawmills.
Another factor calling for pulp outlets is the very large supply
of available pulpwood stands that are long dead from insect attack. Much
of this is still upright but some is leaning and arranged in jackstraw
fashion on and above the ground. That which is above the ground is still
sound and has rated very high in pulping tests, but it is worthless for
commercial lumber. Removal of green timber plus the dead wood as it is
encountered, with the purpose of sorting and distributing it to pulp
mills and other outlets, could make this area an attractive logging
venture.
Northeastern Montana
This region includes Lewistown, Choteau, and Great Falls. The
estimated sustainable annual production of pulpwood is 261,000 cords,
or 12 per cent of the state's total. Needed here are additional plants
and facilities to fully utilize those products which either will yield
higher returns than lumber (such as sliced veneer or power poles) or
cannot be utilized by sawmills (such as small poles, pulp, fiberboard,
mill residues). One key to solving the problem of blocks of timber
separated by long distances found in this area, is the establishment of
an integrated series of plants. Including veneer, poles, pulp and fiber-
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board. A central site could be located so that a concentration of the
roundwood products would be made possible. Such a site available to
both rail and highway transportation and water and power resources ap
pears to be possible on the Missouri River»
Southeastern Montana
This region includes the cities of Roundup, Billings, Livingston,
Lame Deer, and Ekalaka.

Estimated sustainable annual production of

pulpwood is 150,000 cords, the smallest of the four sectors, accounting
for only 7 per cent of the state's total. The establishment of a pulp
mill on the Yellowstone River is considered possible in this region.
While only a modest annual pulpwood supply is sustainable, excess roundwood and sawmill residues from the nearby Gallatin area are not too dis
tant. Some consideration might be given to the extensive lodgepole pine
sources of northern Wyoming, which lack sufficient water resources to
make pulp manufacture possible.
Current Expansion in Western Montana
In addition to modernization and improvement of existing plants,
the following major projects are indicative of the wave of expansion in
the wood products industry to hit western Montana in the last two yearss
Bonner

- The Anaconda Company recently completed one of
the nation's most modern wood products plants,
enabling the company to increase production
capacity by 50 per cent; the new planer and
storage building covers seven acres and repre
sents an investment of

million.

Ill

Libby

- J. Neils Lumber Company (a subsidiary of St.
Regis Paper Company), which previously con
structed a plywood plant in 1962 at a cost of
million and added a pilot plant to extract
STRacta from larch trees at a cost of $300,000,
recently doubled the capacity of its stud mill
(cost $250,000) and increased employment by
fifty men; St. Regis has also proposed the
construction of a new pulp mill at the Libby
site,

Kalispell

- The Big Sky Development Corporation is continu
ing work on the feasibility of a ground wood
fiber plant (a total investment of $U,1 million)
which will utilize chips from sawmills in the
Kalispell area.

Columbia Falls - Plum Creek Lumber Company began its major expan
sion in 196b with the construction of a $1
million plywood plant to employ sixty men. At
its Pablo operation, the company has installed
a Lantz convertor to produce charcoal briquets
from its waste products.
Missoula

- Recently, Waldorf-Hoemer announced a two-year,
multi-million dollar modernization and expansion
program. Increased competition in the pulp
market urged the modernization program and the
concentration on paper production. The aim is
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Missoula (con'd)- toward a broader product diversity or "mix".
A second paper machine identical in size and
capacity to the present machine, which will
provide for a future paper production of 9$0
tons per day, will be installed»
A continuous Kamyr digester, the world's
largest to date, will be installed which will
allow a higher yield, lower chemical and steam
costs, and a stronger and more uniform product.
A chemical recovery unit will be added with a
capacity to reclaim the chemicals from a 550 ton
pulp production; added to the present 700 ton
unit, recovery capacity will accommodate over
1,200 tons daily pulp production. Associated
equipment will be installed to accommodate the
1,200 ton per day output, and will be designed
with the corollary benefit of reducing odors
to a minimumo
The latest continuous cooking equipment will
be installed permitting the use of sawdust and
shavings as a raw material. With this process,
which utilizes waste materials now being used
as boiler fuel or being burned in tepee burners,
150 tons of pulp per day will be added to total
production. The new expansion program will
result in sixty additional jobs at the plant.
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When Waldorf~Hoerner's expansion project is completed, designed
capacity of 1,2^0 daily tons of pulp (double present capacity) will be
in close balance with the wood chips available in the area. All of the
sawmills within reasonable shipping distance will have the opportunity
to produce chips and benefit from the additional revenue. The economic
impact locally will be improved by providing new employment and income
opportunities to sixty men directly and creating new jobs indirectly in
associated business activities, by increasing total plant expenditures
which are largely made in the Missoula community, by adding considerable
revenue to local sawmill suppliers, and thereby increasing the stability
of the county economy. Other factors of importance are that the plant
will be furnished with a new source of raw material supply at a minimum
transportation cost, that with the use of sawdust and shavings hereto
fore unable to be processed a more complete utilization of wood results,
and that air pollution will be reduced by eliminating all local tepee
burners, and odor will be more closely controlled by new plant processes.
Local firms will benefit from additional plant and employee spending and,
in general, the development will serve to improve community relations.

CHAPTER VI

CONCLUSION
It is difficult to measure the precise effects of a new industrial
plant in a community, particularly in a remote area where data are limited.
However, even if sufficient information is available it is difficult to
isolate the effects of one industry from those of others developing and
expanding at the same time. While most industries will generally feel
similar effects during a nationwide boom or recession, each becomes sub
ject to separate influences and fluctuations both on a national and local
level in other times. The economic structure of an area in terms of
labor supply, types of industry, income and employment opportunities,
resources, and even geographic location will exert a definite influence
on a new industry.
Employment and incomes, in the final analysis, constitute the most
important yardsticks for measuring the final contribution of any form of
economic activity.^ Direct employment and payrolls usually are easy to
compute and understand. However, these figures rarely tell the whole
story. Often these direct figures represent only a small part of the
total economic good generated. Therefore, indirect effects and relation
ships were included in the analysiso

A method of presenting income,

employment, and supporting data for both the industry and the aree was
employed, with the purpose of comparing and analyzing such data to

^Carleton Green, The Impact of the Aluminum Industry on the Economy
of the Pacific Northwest (Vancouver. Washington# Stanford Research Insti
tute, 19Bkh p. 30.
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portray the benefits and/or disbenefits of the plant on the local economy.
The following comments will then summarize the results of the study and
show that the positive effects of the construction and operation of the
Waldorf-Hoemer plant in Missoula County far outweigh the negative aspects,
in relation to both the community and the forest products industry,
throughout its eight years of existence.
The first effects of the plant were felt in the local construction
industry in late 1956 at a time when construction activity throughout the
state was declining; therefore, the $2 to $3 million paid to local con
tractors and suppliers during the next year was a welcome boost to a
lagging industry. By adopting a policy of hiring local residents as
production workers, Waldorf provided over one hundred jobs during the
first three years of operation and paid out nearly $2 million in wages
and salaries. This helped to soften the decline in employment and income
occurring in the lumber industry during the period 1957-59. Thus, the
plant was influential in attracting or retaining residents who saw im
proved economic opportunities in the county with the establishment of
the plant, and who might otherwise have left the area.
With the establishment of the paper mill in I960, an additional
eighty workers were added to the labor force, and total labor payments
exceeded $1 million for the year. Today, about 270 workers, or over
1,000 local residents, derive their support directly from the plant, and
receive annually over $2 million in wages and salaries. Waldorf-Hoemer
is presently one of the seven largest employers in îttssoula County. Even
though the plant's labor force represents only about 10 per cent of the
total employment in the county's lumber and wood products industry, the
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addition of 270 steady jobs Is a step towards year-round stability In
an industry plagued with seasonal variations*
Since both the pulp and paper operations were new to the state,
skilled workers were brought in from out of state to fill specific pro
duction and management positions. The plant was, therefore, instrumental
in attracting about 2I4O new Missoula County residents from other states,
plus an undetermined number from other Montana counties. These families
were moving into Missoula during a period in which the county and state
were both experiencing a net out-migration of people. Therefore, the
initial effect of employment at the plant appeared to have acted more
as a stabilizing factor rather than a growth factor.
The steady employment and payroll of the mill not only offered
opportunities to a surplus labor supply In the recession period of 195719$8, but has helped to stabilize a somewhat seasonal economy and act
as a minor stimulator of general business activity in the community.
The company has spent approximately $11 million for labor during Its
eight years of existence. For the period 1958 to 1961 Increased wages
and salaries paid by Waldorf-Hoemer accounted for about one-fourth of
the rise in manufacturing income in the county. In 196k over 12 per
cent of the total covered wages in manufacturing were attributed to
plant payrolls. Average annual wages in the pulp and paper industry
exceed the state average for manufacturing and all covered industries,
and the county average for the lumber and wood products industry and all
industries. This relatively high wage schedule has helped to raise
county per capita incomes above that for most Montana counties and to a
level equal to that for the state as a whole.
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Retail trade has shown a steady growth in employment, income, and
number of establishments in the county in the past ten years. Retail
sales in Missoula recorded a 6h per cent increase during the same period.
Since over 80 per cent of the Waldorf-Hoemer employees reside in or
near the city of Missoula, most of their purchases and expenditures ocfcur
in the city. Currently, the company is spending about $200,000 per month
for its payroll, the bulk of which is probably recirculated in the %8soula community. While such an amount is not large in relation to total
spending figures, employee expenditures have played a small but steady
role in supporting local trade and service industries.
In addition to expenditures for labor, the company is currently
spending about $800,000 per month for freight, wood chips, and utilities.
With other costs such as taxes, chemicals, repairs, equipment and supplies,
the cost to the company rises to well over $1 million per month, most of
which is spent locally. Monthly purchase of supplies totals about $l|0,000
and monthly tax payments amount to $7,500. The plant's contribution to
total taxes levied for county purposes and general school purposes is
about 2 per cent, and for School District UO in which the plant is located
is over 10 per cent. Over 90 per cent of the increase in assessed valu
ation of District ho between 1957 and 1961 was attributed to the presence
of the plant. With a large investment in plant and equipment in relation
to total personnel, the mill has served to broaden the tax base and ease
the burden of individual taxpayers and commercial property owners»

Com

pany spending has also been of great benefit to local firms and a general
business stimulant.
A supporting activity to the plant resulted with the establishment
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of the Missoula Cartage Company in 1957 to operate a fleet of trucks for
the purpose of hauling wood chips from various mill sites to the Waldorf•=
Hoemer plant. The firm's twenty trucks cost the company over one^half
million dollars in annual operating expenses for such things as fuel,
oil; and tiresj most of the supplies and even some new trucks are pur
chased from local firms. The company employs about thirty-five persons
with an annual payroll of about $275,000. Thus, the firm is responsible
for transporting about one-half of the raw material requirements to the
plant and, not only is beneficial to local firms, but by offering steady
employment, aids in the stability of the local economy.
Even more dramatic than the above mentioned benefits to the county
was the effect of the plant on the local wood products industry. The
pulp mill by utilizing mill wastes in the form of wood chips as a sole
source of raw material supply, provides a steady, year-round income to
many western Montana sawmills. In 1958 each local supplier was receiving
a monthly payment of about $10,000, at a time when many mills were faced
with reduced shifts and even shutdown. Studies indicate that without
this added income from the sale of wood chips, several mills would not
have survived the effects of the general recession of 1957-58. Today,
over thirty lumber activities are supplying chips and receive nearly
$5 million annually in payments; the seven local suppliers in Missoula
County receive about $1.8 million annually.
Prior to this market, one-half of the timber cut went into burners«,
However, for those mills supplying the wood chips, from 70 to 80 per cent
of each log, compared to the previous 50 per cent, could now be utilized.
In addition, last year Waldorf-Hoemer installed a boiler which could
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•utilize the remainder of the log, which occurs in the form of bark,
sawdust, and shavings. Thus, for four nearby mills who deliver the hog
fuel and wood chips, over 90 per cent of each log makes an economic con
tribution to the sawmill operation.
Not only were maximum utilization of timber resources and good
forestry principles being fulfilled by the conversion of sawmill residues
into useful fiber by the pulp mill, but the plant acted as a major sta
bilizing factor for the Montana lumber industry by increasing income for
sawmills through a market for their waste wood, by providing a cushion
for sawmills in case of drops in lumber prices, and by making it econom
ically feasible to cut timber stands of marginal quality.
The pulp and paper plant makes a more complete industrial integra
tion in the community. Missoula is the fastest growing integration of
companies at the community level in the state. It demonstrates a step
forward by the forest products industry to adjust to new production and
marketing methods through secondary manufacture.
From the above discussion it can easily be seen that the addition
of the plant to Missoula's economy has indeed been beneficial in many
ways. However, there are two major disbenefits that cannot be overlooked
—stream and air pollution. Waldorf-Hoemer has cooperated with state
and local officials in this regard and has taken nearly every known pre
caution to minimize these two risks. Presently, some $00 acres of large
settling lagoons are used to check fluids leaving the plant before they
enter the Clark Fork River. Water samples are taken periodically and,
throughout the history of the plant, there appears to be no serious
contamination of the river.
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Not only has the company Invested a sizeable stm in equipment to
reduce odors and particulates emitted by the pulping process, but by
purchasing wood chips and hog fuel from lumber mills in the vicinity of
Missoula, much of the fallout and smoke, previously emitted by the old
tepee wood burners, has been reduced. There remains, however, an ex
tremely high percentage of pollutants in the air, held over the valley
for extended lengths of time by the surrounding mountain ranges, frequent
temperature inversions, and a lack of wind. The result is an unpleasant
odor in the atmosphere throughout the valley, occurring quite frequently
and sometimes lasting for several days.
The negative effects appear to be purely psychological, since no
known reports of any physical damage exist. Such adverse opinions in
the minds of the public, like poor fishing and contaminated drinking
water or smelly air, unfortunately have far reaching effects. While
difficult to measure, it is logical to assume that other areas in the
state which are capable of supporting a pulp mill have been denied the
opportunity of the aforementioned benefits, largely because of the per
sonal feelings of local planning board members.
Besides the impact of the plant on the Missoula area and the forest
products industiy, there remains one effect that will be felt on a state
wide basis. Since the Waldorf-Hoemer pulp and paper plant is the first
one of its kind to be established in the state of Montana, it has opened
the door to a new industry, well suited to the state's resources. Mont
ana contains a vast supply of untapped roundwood and adequate water re
sources throughout the state as a base for new plants; studies indicate
the feasibility of eight pulp mills in Montana, Announcement of plans
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to install a pulp mill at its Libby site by the St. Regis Company, and
announcement of plans to double present production within the next two
years by Waldorf-Hoemer, are indicative of a current wave of expansion
in the wood products industry in western Montana»
Forecasts indicate that demand for pulp and paper will continue
to rise, with the West playing a more important role in total production.
Expansion is expected in the Northwest where sufficient supplies of
roundwood and mill residue exist. Danger of water and air pollution
appear to be limiting factors in this region, rather than availability
of natural resources.
Changing technology and shifting demand will require an adjustment
by Montana's forest products industry to meet new marketing conditions,
new and better products through improved production methods, and competi
tion for the use of timber resources. Major additional employment can
be expected to come from industries such as pulp and paper, plywood,
particle board, and other secondary manufactures. The trend toward
larger mills and integrated operations will no doubt play an increasing
role in the future success of the forest products industry.
It can be said with confidence that all indications point to
additional pulp and paper plants locating in Montana. The effectiveness
of the Waldorf-Hbemer plant demonstrates that conversion of wood to
pulp to paper can be a successful enterprise in a community. The sta=
bility of the pulp and paper industry and its complementary relationship
to the lumber and plywood industries truly make this a highly desirable
operation for the state of Montana.
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APPENDIX

APPENDIX A
THE SULPHATE (KRAFT) PROCESS
Operation of a Kraft pulp mill can be divided into two major parts:
actual production of pulp; and recovery of spent chemicals and making of
the cooking liquor.
Four operations are involved in making pulps (l) procurement,
delivery and handling of the basic raw material, (2) pulping and diges
tion, (3) washing of the pulp to remove the dissolving solids and spent
chemicals, and (it) drying and preparing the pulp for shipment.
Four major operations are involved in chemical recovery and making
the cooking liquor: (l) evaporation of the solids obtained in the pulp
washing operation, (2) burning of these solids in a furnace where the
spent chemicals are recovered; the controlled combustion of wood solids
also produces steam for operation of the digestion plant, (3) conversion
of spent chemicals to active cooking liquor known as the recausticizing
operation, and (li) lime burning in which the lime used in the recausti
cizing operation is converted to calcium oxide.
The establishment of the kraft process in the United States has
resulted in what may be considered almost a revolution in the manufacture
of pulp in this country (the kraft process was first introduced at the
Halifax Paper Company in Roanoke Rapids, North Carolina, in 1907). It
has probably had more influence on the growth of modem industry than any
other single factor in the development and progress of industry in the
southern states.
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Growth of the sulphate process in the United States. The growth
of the kraft pulp industry in the past twenty-five years has been spec
tacular. In 193^ the three major types of pulp, sulphate (kraft),
sulphite, and groundwood, were very nearly equal in production at about
1.5 million tons. Since then, while sulphite and groundwood have ap
proximately doubled in production, kraft has shown a tenfold growth.
Of the total rated capacity of kraft pulp in I960 of 15,892,000 tons
(over iiO/S of the total annual production), 12,687,000 tons, or 80 per
cent, was in the South.^ The abundance and rapid growth of both pines
and hardwoods in the South and the adaptability of the kraft process to
a variety of wood species have combined to produce this expansion. At
the same time, the 20 per cent of the industry outside of the South is
also significant both in size and in rate of growth.
Increased importance of sulphate pulp in the West. A significant
postwar development in the pulp and paper industry in the West has been
the spectacular increase in the production of sulphate pulp. In 19k2
the manufacture of sulphate pulp was 22 per cent of the total for the
West Coast states, but by I960 it was

per cent of the area's total.

In contrast, the output of sulphite pulp in 19ii2 amounted to 61 per cent
of the western total, and in I960 had fallen to Itl per cent of the total.
Groundwood (mechanical) pulp production increased between 191*2 and I960,
but its proportion of the total declined from 17 per cent to lU per cent

^Kenneth W. Britt, Handbook
York: Reinhold Publishing Corporati—

.
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of the total during the l8 year period.
This tremendous expansion in the production of sulphate pulp in
recent years is the result of several factors. Originally, in the late
1920's the rapid growth of the pulp and paper industry was based on the
fact that the area contained a large amount of low cost hemlock and
spruce, timber species particularly suited for pulping by the sulphite
process. Bat inasmuch as the Pacific Coast contained an even greater
supply of Douglas-fir as well as large quantities of forest and sawmill
residue, it was inevitable that the sulphate process should become widely
used in the area, since it can be used to pulp Douglas-fir as well as
other principal softwood species of the Pacific Coast.
Thus, the expansion in the production of sulphate pulp reflects
the adjustment of the area to a cheap source of raw material. This
tendency was further facilitated by technical improvements in the bleach
ing of sulphate pulp which allowed it to be widely substituted in uses
which had previously been restricted to sulphite pulp. A further reason
for the shift from sulphite to sulphate pulp is that the problems of
stream pollution, which have commanded much public attention in recent
years, are less difficult to solve in sulphate production than in production of sulphite pulp.2
The manufacturing process at Waldorf-Hoemer. The sulphate
process was chosen at Waldorf because this process is adaptable to
nearly all the wood species in western Montana and makes a stronger

2John A. Guthrie and George R, Armstrong, Western Forest Industry
—An Economic Outlook (Baltimore: The Johns Hopkins Press, 1961), p. 117°
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pulp for use in packaging materials. Also, the kraft process allows
recovery of a large percentage of the chemicals used, thus reducing the
problem of stream pollution.
The pulp mill is li60 feet long, 1$0 feet wide, and lOij feet high.
Operation begins with the delivery of chips, from eighty to one hundred
truckloads per day and thirty-five to forty railroad carloads. Chips
are purchased from sawmill vendors in units; a unit weighs 2liOO pounds
and a railroad car contains twenty-two units. The wood chips are
stockpiled in a huge pile over fifty feet deep outside of the plant,
normally containing a month's supply, or about $0,000 units worth about
$800,000. The piling is done with a system of conveyors and blowers,
supplemented by a bulldozer.
After the chips are received, they undergo a standard testing
and weighing procedure to provide an equitable accounting to suppliers.
The rail cars and truck trailers are unloaded over special grates from
which a pneumatic conveyor transports the chips to the top of the pile.
The chips reach the mill on a 600-foot conveyor that stands 100 feet up
to reach the top of the main building. The chips then go into one of
seven digesters for cooking. In the digester, which functions much like
an ordinary pressure cooker, the wood is cooked with alkaline cooking
chemicals which dissolve the non-fibrous portion of the wood, leaving
the fibers, or pulp, unchanged. About 50 per cent of the wood's weight
consists of this natural glue which becomes a black liquor after cooking,
and is later burned for heat and chemical recovery. The digesters are
repeatedly charged with twenty-four tons of wood chips, to get the fifty
cooks per day to maintain production requirements.
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At the end of each cook, the pulpy mass Is forced into a blow
tank where the pulp is separated from the black liquor. The pulp is
then pumped to the screening operation to separate any knots or large
slivers of wood, not softened in the cooking process, from the pulp.
Most of the black liquor goes to the evaporators.
It is now necessary to further separate the pulp from the remain
ing black liquor. This is done in the washers by spraying with hot
water. The black liquor washed from the pulp is piped to the evaporators;
the pulp material, which is now 12 to 1$ per cent pulp and 85 to 88 per
cent water, is pumped to a disc refiner. This machine brushes and beats
the fibers and forces water into the hollow air-filled tubes of the
cellulose fibers. This hydration of the fiber promotes better strength
and formation characteristics in the paper. The pulp then travels to
the deculator where the air is removed, and lastly through a series of
centriscreens and cycloeans which remove dirt and other particles from
the pulp. Such purification is a necessity, since paper quality is
proportionate to its lack of dirt and foreign materials. The pulp is
now picked up by a fan pump and carried to the headbox of the paper
machine.
Waldorf-Hoemer's paper machine is called a Fourdrinier after a
French inventor who developed the basic paper making technique in the
eighteenth century. When the pulp starts through the paper machine, it
is diluted with 99.5 per cent water, producing cellulose "soup." This
soup is fed through a primary pressure headbox onto a screen woven of
phosphor bronze wire that travels up to 1800 feet per minute. Along the
wire, flat boxes (perforated square areas under the wire) suck water

133

from the pulp by vacuum. When the pulp reaches the secondary pressure
headbox, a mixture of pulp and water, which ultimately forms the smooth,
dense surface of the linerboard, is added. Then, as the combined lamin
ated sheet progresses along the wire, it passes over a moving, perforated
belt which draws off more water. It is now a properly formed, wet mat
of interlaced fibers called paper. It contains 20 per cent fiber and
80 per cent water.
The paper now passes through two stages of roll presses which
mechanically squeeze out more water. It is composed of 3h per cent
fiber and 66 per cent water. From the roll presses, the paper goes
through eighty-four large, cast iron, steam heated drying cylinders.
After drying, the paper is fed, under pressure, through a series of
polishing rolls where it receives its hard, dense, smooth, uniform, and
printable surface.
The finished sheet is now wound in jumbo rolls, 12.5 feet long,
up to seven feet in diameter, and weighing up to ten tons. These rolls
are then lifted to a rewinder, where they are rewound and slit to widths
that meet corrugated plant requirements. Moisture content in the fin
ished product has been reduced to the desired 7 per cent.
Constant quality checks are taken of the paper as it comes off
the machine to measure the bursting strength of the paper. No roll is
rewound until it passes the required test. Control panels are spotted
throughout the pulp, recovery and paper sections. Automation accounts
for minimum labor costs and reduces chance for human errors.
Conservation of chemicals plays an important part in the economics
of the Waldorf-Hoemer operation. The equipment required to recover the
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chemicals from the black liquor represents a large portion of the total
mill investment. Because approximately 50 per cent of the original wood
chips are dissolved in the digesters, the black liquor not only contains
the original cooking chemicals, but also has high fuel value. In the
mill, 90 per cent of the original chemicals used for cooking are re
covered,
The black liquor from the blow tank and washers is pumped through
evaporators, heating it to its boiling point under pressure, which con
centrates solid materials such as lignins, sugars, and resins to a level
of 60 per cent. The evaporated moisture is released into outside air.
The heavy, molasses-like material is then burned in two large recovery
boilers. These boilers provide substantial quantities of steam which
are used in the evaporators and in the drying section of the paper
machine. The use of this material as low grade fuel makes it possible
to utilize what would be waste, and to realize substantial fuel savings.
The inert chemical substances of the black liquor remain In the
boiler after combustion and fall into a trough in which flows chemical
smelt. Water is added to the smelt to produce green liquor. The liquor
travels to a clarifier, slaked lime is added, and it is then transformed
to white liquor. The slaked lime is produced by recovering used lime,
reburning the lime mud and additional limestone in a huge kiln, and
crumbling the compound in a slaking process. The white liquor is re
turned to the digesters to be added to the chips.
In manufacturing paper corrugated containers, two by-products are
developed: tall oil and turpentine. Tall oil is drawn off at the evap
orator stage and is stored for further purification and eventual use in
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detergents, emulsions, and as a lubricating medium in paints. Turpentine
is drawn off at the digesting stage of processing and is treated in a
special condensor which recovers 100 per cent of the crude turpentine.
Each day some 2,000 gallons of raw turpentine are recovered. Further
refinement is required to produce the finished product.

APPENDIX B
POPULATION AND EMPLOYMENT IN MISSOULA COUNTY
Population. The population In Missoula County is concentrated in
the city of Missoula, the county seat, with a population of 27,090 in
1960. Together with the immediate outskirts of the city (southwest
Missoula, 3,817, and Orchard Homes, 2,019), the population of the Mis
soula urban area represents 7h per cent of the county's population, and
if taken with outlying rural residents (12,669), the population of the
Missoula area represented 89 per cent of the total county population of
hh,663 in I960. The remaining 11 per cent is distributed over four

rural areas. Frenchtown-Evaro, northwest of Missoula, has 1,869; and
the Seeley Lake-Blackfoot Valley, northeast of Missoula, has 1,1^2
residents.
Since 1930 Missoula has been one of the fastest growing Montana
counties and now ranks fourth among the fifty-six counties. During the
thirty-year span from 1930 to I960, county population more than doubled,
between 19bO and 1950 an increase of 22 per cent was recorded, and be
tween the 19^0 and I960 censuses, total population in Missoula County
increased by 26 per cent, compared to a lit per cent gain for the state
during the same ten-year period.
The city of Missoula has had a similar growth since 1930. How
ever, the rate of population increase is greater for the county, Indic
ating a tendency toward suburban living. From 1950 to I960 the county's
proportion of urban residents rose from 63°b per cent to 69.2 per cent.
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whereby for the entire state it shifted from 1^3 «7 per cent to 50<,2 per
cent. For the same period Missoula city itself accounted for one-half
of the gain in total county population, with a significant growth re
ported in the residential outskirts of southwest Missoula and Orchard
Homes.
The population trends for Missoula County and city both are in
creasing at a faster rate than that for the United States, and both are
considerably higher than the rate for Montana (Table XXIII).
TABLE XXIII
POPULATION TRMDS FOR THE UNITED STATES^ MONTANA, AND
MISSOULA COUNTY-1930, 1910, 1950, I960

United States
Montana
Missoula
Year Population Bate Population Rate Population Rate Population Rate
(county)
(city)
1930 122,775,0^6)
537,606)
> 7.2%
>h.l%
19kO 131,669,275)
559,U56)
yUkM%
>5.6%
1950 150,697,361)
591,02b)
>l8.1i%
>lii.2%
i960 178,16^,236)
671,767)

21,782)
>33.3^

14,657)
>25.9%
l8,iiU9)

35,li93)

22,^85)

29,038)
>22.2%

>25.8%

hh,663)

>21,9%
>20.5%
27,090)

Source: Unemployment Compensation Commission of Montana.
Total rural population increased slightly between 1950 and
from

I96O,

13,008 to 13,756; however, the significant change was a decrease of

Ii7.8 per cent in rural farm population from 2,970 to 1,551 and a corres
ponding increase in rural non-farm population of 2,167, a gain of 21.6
per cent for the ten-year period. While some of the decrease in the
rural farm population may have been due to people leaving the county.
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Improved economic conditions for industry in the 19^0's no doubt caused
many families to leave their farms for employment in town. This immi
gration coupled with the inflow of out of county and out of state people
seeking work during a period of industrial and economic growth accounted
for the large increase in population in the city of Missoula and its
suburban outskirts. Whereas rural farm residents had accounted for a
significant proportion of the county population in earlier years, by 1950
the percentage had fallen to S.li per cent and by I960 only 3.5 per cent
of the population lived on farms, placing Missoula County among the
Montana counties with the smallest percentage of rural farm residents.
Between 1950 and I960 the construction of the Waldorf-Hoemer pulp and
paper mills near Missoula was responsible for a minor part of Missoula
County's population increase, which during the period occurred in the
rural non-farm and urban segments.
Labor force and employment. Growth rate figures indicate that
Missoula County's labor force is not keeping pace with its population.
Although the county enjoys a moderate industrial expansion, insufficient
jobs are being generated to check the apparent out-migration of workers«
This tendency is also confirmed by the Upper Midwest Economic Study
which represents a comparison of dependency ratios (proportion of total
population under fifteen years of age or sixty-five and older) from
United States Census data for the period 1950 to 1960,^ In Missoula

Missoula County Manpower Survey 1962-1967 (A report submitted
by Edgar H. Reederj Helenas Unemployment Compensation Commission of
Ifontana, 1963), p. 12.
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County this ratio increased as the proportion of persons in the working
age group, fifteen to sixty-four years, decreased*

This situation is

also true for the state.
Skilled manpower is Missoula County's most valuable resource.
Total employment in the county during April 1963, excluding farming and
ranching, was 16,100 persons, which amounts to almost one-twelfth of
that for all Montana. Approximately 69 per cent of the workers are males
and 31 per cent are females.
ÎB.ssoula County's ability to provide jobs increased substantially
during the 19^0-19^0 span. Three-fifths of the new positions were filled
by women and their employment rose from 22 per cent to 28 per cent of
the total. Ifost of the new openings were in female-oriented services
and trade. Over one-fifth of the new jobs were in transportation, util
ity, and manufacturing operations.
A major employment gain was also registered between 19^0 and I960,
however, unemployment also climbed. Women filled slightly less than
one-half of the job additions, to increase their percentage of total
employment to 32 per cent. Services and trade once again offered most
of the new work opportunities, but their respective shares of new jobs
were below those of the previous decade. Manufacturing was credited
with one-fifth of the new positions. Agricultural employment continued
a downward trend with a 27 per cent descent, accounting for two-thirds
of the total job terminations.
2

The county civilian labor force has experienced a rate of growth

^Civilian labor force consists of all civilian persons with jobs,
those available for work, and those looking for jobs.
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considerably above that for the state for the past two decades. In the
period 19^0 to 19^0 the state civilian labor force increased by 2 per
cent, whereas the county showed a growth of li.? per cent. The next
period from 1950 to I960 was much more dramatic as the county's total
civilian labor force showed a growth rate of nearly three times that of
the state- 30 per cent compared to 10,8 per cent. For the state this
increase was largely due to female workers

gain), with males ac

counting for only 1.7 per cent gain, while Missoula County recorded a
corresponding increase in the female labor force of 51 per cent, but a
significant boost in the male labor force of 22 per cent. Equal gains
were made in the employed labor force (wage and salary workers plus the
self-employed) as the county's employed males increased 25 per cent for
the same ten-year period, with the female employed labor force again
showing a significant gain of h3 per cent (Table XXI7).
Unemployment. Montana unemployment rates always have wide seas
onal fluctuations. This coincides with the pattern of climate and
industrial activity which requires a relatively large amount of outdoor
work. Consequently, the state unemployment rates are consistently at
the highest levels during January, February, and March, Both county
and state unemployment rates during summer and fall months are below
those for the United States,
Seasonal variations are smaller for the county than for the state.
During the years 1959 to 1963, both Missoula County and the state exper
ienced a steady decline in range and number of jobless workers, while
employment increased. In 1963, the number of persons unemployed in the

llil

TABLE XXI?
POPULATION AND EMPLOÏMMT STATISTICS FOR MISSOULA
COUNTY, 1950, I960, 1963

April 1963
Total Women

Item

April I960
Total Women

April 1950
Total Women

NA
NA

iilj.,663 22,230
17,131 5,495

35,493 17,296
13,183 3,651

NA
NA

15,788
576

5,060
54

12,601
787

3,517
52

198
NA
NA
70
NA

2,456
392
379
1,504
181

209
82
61
NA
*

1,770
362
191
1,119
98

159
78
25
33
23

1,111

41

969

29

Population and Labor Force
Total population
k7,363
CiTilian labor force 17,828
Ekaployed civilian
labor force
16,831
Agriculture, total
731
Qnployment in Industry
Manufacturing, Total
3,OkO
Food & kindred products M
Other nondurable goods
NA
Limber & timber prod. 2,146
NA
Other durable goods
Construction

730

Transportation and
Utilities

1,110

192

1,613

227

1,462

157

Trade, Total
Wholesale trade
Retail trade

3,690 1,251
NA
NA
NA
NA

3,383
544
2,839

1,207
65
1,142

2,829
352
2,477

967
42
925

663

291

344

144

17
5,126
651
192

#

2,770
166
95

44
3,681
449
266

1
1,804
107
97

Finance, Insurance,
Real Estate
Mining
Services
Gkjvemment
Industry not reported

660

33li

2,900l l,li99
3,6702 1,102
NA
NA

^Percentage not meaningful.
^Includes mining.
^Includes goveraraent services.
Sources Unemployment Compensation Commission of Ifontana.
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county ranged from a high of 1,100 to a low of 500, with unemployment
rates of 6.5 per cent in February and Z.h per cent in October. Corres
ponding rates for the state were 7.5 per cent and 3.0 per cent. Annual
average unemployment rates for 1963 were Missoula County, it.2 per cent;
Montana, U.S per cent, and the United States, 5.7 per cent.
Agriculture. Agriculture plays a less important role in Missoula
than in most Montana counties. Only 22 per cent (373,333 acres) of the
land area of the county is in farms and ranches. Most of the farming is
dryland, with grain and hay the principal crops. Livestock and livestock
products (especially beef cattle and dairy products) are also important
sources of agricultural income.
In 19kO, 9 per cent of the employed labor force was reported as
engaged in agricultural pursuits. By 1950 only 6 per cent were so re
ported, and as other employment opportunities materialized in the 1950's,
the proportion of the employed labor force engaged in farming and ranch
ing had declined to 3.6 per cent in I960. The 1959 Census of Agriculture
reported 509 farms in the county. Of this total, however, only 2k3 were
classified as commercial farms; i.e., farms with a value of sales amount
ing to $2500 or more. The major portion of the commercial farms in
Missoula County are quite small, averaging only 1,126 acres, with 68 per
cent receiving less than $10,000 for all farm products sold in 1959.
The remaining 266 farms in the county were either residential or
part time. Many persons on commercial farms also supplemented their
income with off farm work. In 1959 a total of 109
cial farms) reported some employment off the farm.

of total commer
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Government and Trade. Government and trade are the two largest
Industries in the county, employing almost one-half of all workers.
Leading components under Government are the University of Montana and
the Regional Headquarters of the U» S, Forest Service. Nearly two-thirds
of all professional and semi-professional workers are employed under
Government. Women held 26 per cent of the positions in the University
and men over 97 per cent of those in the Forest Service. Female workers
comprise about one-third of all ençdoyment in Trade and Government,
The city of Missoula is a major trade center serving a large area
in western Montana, reportedly some 86,000 people in 1965. Ideally sit
uated for business, especially with tourists, the county's summer employ
ment in trade generally exceeds that of Government which declines with
the closing of schools. With Glacier National Park, Flathead Lake,
Seeley-Swan resort area, and other lakes and streams as major attractions,
the county has built up a thriving summer tourist business, with the city
of Missoula being the hub of activity.
Qaployment in the Trades has increased steadily since 19itO, show
ing a gain of almost 20 per cent for the period from 1950 to I960 and
over 9 per cent for the brief span from I960 to 1963. Retail trade ac
counted for 8it per cent of those employed in Trade in I960. Retail
sales in the Missoula trade area increased 33 per cent between 1958 and
1963 and 6k per cent for the period 195L to 1963. Of fifteen cities and
towns surveyed by the Upper Midwest Research and Development Council, only
two showed retail sales percentage increases greater than Missoula»^

^The Missoulian. August 26, 1965.

m
Manufacturing »

Manufacturing industries, ranked a strong third

by number employed in 1963, have demonstrated a sizeable and steady
growth in the past two decades, with employment more than doubling since

I9I4O. While manufacturing showed an increase of 39 per cent over the
ten year period from 1950 to I960 (2$# for Montana), a significant gain
occurred in number employed between I960 and 1963, mainly due to increased
employment in the lumber and timber products industry»

i960 the wood products industry recorded a growth of

Between 1950 and

3h per cent ik$% for

Montana), slightly less than that for the manufacturing category as a
whole; however, in the three year period from I960 to 1963 the industry
added 6h2 workers, an increase of k3 per cent, accounting for the 2k per
cent growth in manufacturing for the same period. Increased employment
as a result of the addition of the paper mill at Waldorf-Hoemer in I960
was a contributing factor in this recent gain.
Lumber and timber products have typically been the dominant activ
ity in manufacturing, accounting for 71 per cent of its labor force in

1963. The timber industry employs over 20 per cent of the male workers
in Missoula County and provides the chief employment for skilled, semi
skilled, and unskilled workers. According to the 1958 Census of Manu
factures, of the eighty-six manufacturing plants in Missoula County,
forty-one were in lumber and wood products, eighteen in food and kindred
products, and the remaining twenty-seven in miscellaneous industries.
Three plants in the county reported more than 2^0 employees; all were
in the lumber and wood products industry. Of the eighteen plants with
from twenty to ninety-nine workers, nine were in lumber and one (Waldorf-

ih^
Hoerner) was in paper. Sixty-two of the eighty-six plants in the county
in 1958 employed less than twenty workers. Table XXV shows the import
ance of the county's lumber industry to the Montana lumber and wood
products industry. In 1958, Missoula County contributed over one-fourth
of the total number of employees and payroll, and nearly 30 per cent of
the value added by manufacture to the state's lumber industry.
TABLE XX?
LUMBER AND WOOD PRODUCTS INDUSTRY STATISTICS
FOR MONTANA AND MISSOULA COUNTY, 19?8

Montana

Item

Missoula
County

Per cent
of State

393

hi

10.W

62

12

19.2

6,669

1,811

27.2

Total payroll ($1,000)

29,213

8,036

27.5

Value added by manufacture
($1,000)

47,519

lii,0l6

29.5

Number of establishments
Establishments with more than
twenty employees
Number of employees

Source: United States Department of Commerce, Bureau of the Census,
Census of Manufactures. Montana.
According to the United States Department of Labor, every job in
the forest is backed up by a little more than two jobs in supporting
businesses—services, machinery, food, retail and other areas. Thus,
with 2,lli6 workers being supplied jobs by the lumber and timber products
industry in 1963, an additional Ii,300 persons would be indirectly
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associated with the industry. Lumber industry contributions to the
county economy are reflected in many areas, including an estimated $3
million spent yearly with Missoula suppliers. The industry pays about
$500,000 annually in property taxes, and according to Ifontana Power
Company figures, uses as much electricity in a year as is used by all
of the homes in the city of Missoula.^
Products of the industry are highly diversified, ranging from
standard cuts of lumber to plywood to paper. A high percentage of the
lumber produced in the county is shipped out of the area, but in return
Missoula receives more than $20 million of outside money each year.
According to statistics gathered by the Missoula Chamber of Commerce,
seventy-two cents out of every dollar spent locally come from wood.
Services. Fourth ranked. Services includes hotels, laundries,
barber shops, hospitals, medical, advertising, employment services,
theaters, legal services, private education, and nonprofit organizations.
This is the only industry in which females outnumbered males. This
trend towards more women in the labor force follows a similar state and
national tendency. Economy and population growth along with higher
living standards have attracted women to work in professional, sales,
and service occupations.
Construction. On a statewide basis, construction showed virtually
no change in number employed between 19^0 and I960. However, for the
same time span construction in the county increased 15 per cent, reflecting

^The Missoulian. Tuesday, July 21, 1961;.
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the growth in residential building and industrial construction» Resid
ential construction activity began to slow down in 1956 as qualified
home buyers diminished and the economy entered a period of recession;
nevertheless, construction and expansion of several large industrial
plants, Including the pulp and paper mill, accounted for the growth in
employment in the late 1950's. A decline in number of workers from
1,111 in I960 to 730 in 1963 denotes a slowdown in overall construction
activity in the county in recent years.
Transportation and Utilities. The city of Missoula, being the
hub of activity in the county and western Montana, and the transportation
center for all major railways, freightways, buslines and airlines, the
communications center for the area with three radio stations, one tele
vision station, telephone and telegraph services, and the supplier of
electricity, gas, and water for the majority of the county, accounts for
the heavy employment (l,iil0 in 1963) in these industries.
Finance. Insurance. Real Estate. The gain in personal wealth
during the 1950's did not occur without an almost corresponding initial
increase in personal debt. The increase in home ownership was possible
only through the presence of large volumes of mortgage financing by local
financial institutions. These firms showed an increase in employment of
93 per cent with the female labor force doubling in the span 1950 to
I960. There has been little change in total employment in these indus
tries since I960.
Mining. Mining, while playing a leading role in several Ifontana
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counties, is relatively insignificant in Missoula County's economy.
Employment in the mining industry in the county has decreased steadily
in the past twenty-five years, from seventy in ipl+O %o only seventeen
in I960.
Primary and secondary industries. Only 27 per cent of the 1963
employed labor force was at work in the primary and secondary industries.
Included in these classifications are the county's basic industriesagriculture (primary) and construction and manufacturing (secondary in
dustries). Growth in these productive industries generates expansion in
the so-called tertiary industries—trade, services, finance, transporta
tion and utilities and government. Seventy-three per cent of total
employment in the county in 1963 was in these groups.
Income. Estimated total personal income for Missoula County in
creased steadily in the past decade from $L8.9 million in
million in

19?0 to $89.6

I960, a gain of over 83 per cent (Table XXVI). Wage and

salary disbursements accounted for 71 per cent of total personal income
estimates in

1961, with manufacturing, government, and retail trade

being the dominant categories. These three industries made up twothirds of the wage and salary disbursements and nearly one-half of the
total personal income. Manufacturing, being almost synonymous with
lumber and wood products in Missoula County, doubled between 1950 and

i960, and totaled $15.3 million in 1961, approximately one-sixth of
total personal income estimates.
Missoula has consistently ranked fourth in total personal income
since 1950 among the Montana counties, exceeded by Yellowstone (Billings),

TABLE XÏVI
PERSONAL INCOME ESTIMATES BY MAJOR SOURCES IN MISSOULA COUNTY
1950, 1955-1961 (THOUSANDS OF DOLLARS)

Item

1950

1955

1956

1957

1958

1959

1960

1961

Total personal Income

48,900

64,773

71,478

75,970

79,420

86,123

89,610

93,507

Wage/salary disbursements 33,189
Farms
336
61
Mining
Construction
2,557
Manufacturing
7,152
W/R Trade
7,960
Finance, insurance,
real estate
566
Transportation, communica
tions, utilities
5,239
Services
4,076
Government
5,512

45,934
339

50,674

52,860

54,380
471
67

63,381

66,780

512
11
4,824
14,312
13,125

462
4

15,349
14,152

2,190

Other labor income
Proprietors' Income
Farm
Non-farm

768
6,942
1,094
5,848

Property income
5,256
Transfer payments
3,283
Less: personal contributions
for social insurance
838

10,010

40
4,884
11,655
10,360

11,050
12,054

11,540

59,294
478
70
4,770
12,256
12,974

810

1,030

1,206

1,373

1,682

1,943

7,008
4,862
8,471

7,739
5,398

8,013
5,222
10,142

7,701

8,061

1,480

1,706
9,499
885
8,614

2,041
9,514

4,054
1,410

124

3,563
10,747

8,307
711
7,596

6,408

381

434
28
4,711

3,883
11,611

4,366

6,131

6,501

8,106
6,783

11,603

12,502

13,765

2,509
9,571
634
8,937

2,573
9,172
395
8,777

2,699
8,965

8,714

2,256
9,584
1,053
8,531

6,659
4,504

7,855
5,522

8,898
6,182

9,875
6,991

9,708
7,268

9,924

1,564

1,822

1,880

2,117

2,492

2,699

9,187

800

7,912
7,190
15,155

292
8,673

7,838

Source? Pacific Northwest Economic Base Study for Power Markets. U. S. Department of the Interior,
Bonimevllle Power Administration, Table 33, Personal Income, Vol. II, Part it, 196b.
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Cascade (Great Falls), and Silver Bow (Butte)»

The four counties, listed

in Table XXVII, account for 36 per cent of the total population in Ifontana
and almost I4.O per cent of total personal income»

Twenty counties had per

capita incomes (total personal income divided by total population) over
$2,000, with per capita income in Missoula County almost equal to that
for Montana in I960.
TABLE XXVII
RANKING OF F0ÏÏR LEADING MONTANA COUNTIES
BY TOTAL PERSONAL INCOME, I960

Rank

County

i960

Total personal
income. I960
Millions of $

Per capita
income, I960
Dollars

Population

1

Yellowstone

79,016

176.1

2,232

2

Cascade

73,itl8

173.0

2,356

3

Silver Bow

h6,h^h

100.7

2,168

Missoula

lj.14.,663

89.6

2,006

Montana

67^,767

1,362.0

2,018

Source: Pacific Northwest Economic Base Study for Power Markets. U. S.
Department of the Interior, Bonneville Power Administration,
Personal Income, Vol. II, Part 1^, 196b.

